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Clinical, Radiological and Surgical Pitfalls in Fibular Tumors
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OZET

Giris ve Amag: Fibula kaynakli tiimorler daha az siklikla goriilmekle birlikte gogunun lokal agresif ve
malign olmasindan dolay1 6nem arz etmektedir. Fibula kaynakli timér nedeniyle tedavi edilen hastalar
incelenerek, tan1 ve tedavideki tuzak noktalara dikkat ¢cekilmesi amaglandi.

Yontem ve Geregler: Mayis 2007 ile Haziran 2015 tarihleri arasinda fibula yerlesimli tiimor nedeniyle
tan1 ve tedavi edilmis 36 hasta retrospektif olarak incelendi. Hastalarin yasi, cinsiyeti ve lezyonlarin
lokalizasyonu belirlendi. Tiimoriin radyolojik 6zellikleri, histolojik tipi, uygulanan rezeksiyon tipi ve
komplikasyonlar incelendi.

Bulgular: Hastalarin 20’ si kadm, 16’ s1 erkek olup yas ortalamasi 31.5 (6-74) yil bulundu. Fibula 1/3
proksimal bolge 26, 1/3 orta bolge 6, 1/3 distal bolge 4 hastada tespit edildi. Histolojik olarak
timorlerin 23” {i bening, 9° u malign ve 4’ i metastatik tiimordii. Hastalarin 19°una intralezyonel
kiiretaj, 15’ ine genis rezeksiyon ve 2’ sine amputasyon uygulandi.

Tartisma ve Sonug: Fibula diz eklemi ve ayak bilegi stabilitesine katkist ve proksimalde nérovaskiiler
yapilara yakin komsulugu nedeniyle birtakim cerrahi zorluklar igermektedir. Radyolojik olarak
tiimoriin sinirlar ve ne kadar kemigin feda edilebilecegi iyi planlanmalidir. Iyi bir planlama ve dikkatli
bir cerrahi tedavi ile timdriin komplikasyonsuz bir sekilde uzaklastirilabilecegi kanaatindeyiz.
Anahtar Kelimeler: Fibula tiimorii, Genis rezeksiyon, Cerrahi sinir

ABSTRACT
Introduction: Although fibula based tumors are less common, they are important since a great number
of them are local aggressive and malign. The purpose of this study is to evaluate the patients with
fibula based tumors and to focus on pitfalls in diagnosis and treatment.
Methods: 36 patients who had been diagnosed with and treated for tumor involving fibula between
May 2007 and June 2015 were examined retrospectively. The patients’ ages, genders and localizations
were specified. Tumor’s radiologic features and histological type, type of resection and complications
were analyzed.
Results: 20 of the patients were women, while 16 were men and the average age of the patients was
31.5 (6-74) years of age. Tumor was found in fibula 1/3 proximal zone of 26 patients, in fibula 1/3
middle zone of 6 patients and in fibula 1/3 distal zone of 4 patients. Histological, 23 were benign, 9
were malign and 4 were metastatic tumors. Intralesional curettage was performed on 19 patients, wide
resection was performed on 15 patients and amputation was performed on 2.
Discussion and Conclusion: Fibula involves some surgical difficulties because of its contribution to
knee joint and ankle stability and its close adjacency to neurovascular structures in proximal.
Radiologically, tumor borders and how much bone can be sacrificed should be planned well. With a
good planning and a careful surgical treatment, tumor can be removed without complications.
Keywords: Fibula tumor, Wide resection, Surgical margins
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Introduction
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Fibular tumors make up 2.4% of all
extremity tumors and most of these are in
proximal 1/3. Wide resection is preferred
since they are generally composed of local
aggressive or malign tumors. However,
due to fibula’s contribution to joint
stability and its close adjacency to
important  neurovascular structures, it
makes  surgical interventions more
complicated (1). On the other hand, the
goal is making sure that the remaining part
is functional and creates least morbidity
while completely removing the part where
the tumor is.

Different resection types are
recommended for proximal fibula and the
integrity of lateral collateral ligament
should be maintained (2). In distal fibula,
ligament reconstruction or arthrodesis
methods are applied to increase ankle
stability (3, 4). However, since fibula
tumors are rare and since it is not possible
to get ideal resection all the time, it may
cause some complications such as
instability in joints and local relapse in
tumor. Although the reason for local
relapse is generally the tumor’s not being
removed completely, there are no studies
about the radiological borders of fibula
tumors and surgical border (5, 6)

In this study, we analyzed the
fibular tumors we came across in clinic
and discussed the clinical difficulties,
radiological features and surgical pitfalls
with the literature.

Methods:

After local ethical board permissions were
taken, patients recorded in two central
tumor archives were scanned between
May 2007 and June 2015. Age, gender,
and anatomic locations were found. The
sizes of tumors were calculated with
radiological images such as X-Ray,
computerized tomography (CT), magnetic
resonance imaging (MRI), whole body
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bone scintigraphy and thorax CT and later
they were compared with the sizes of the
removed resection bone. Histopathological
type, amount of the resection and
complications were found. Patients who
did not have files and radiological data,
those whose histological types were not
known and those who did not receive
surgery were not included in the study.

Results:

36 patients were included in the study. 20
of the patients were women, while 16 were
men and the average age of the patients
was 31.5 (6-74) years of age. Tumor was
found in fibula 1/3 proximal zone of 26
patients, in fibula 1/3 middle zone of 6
patients and in fibula 1/3 distal zone of 4
patients. The patients were divided in two
groups as benign and malign (Table 1).

The surgical excision of cases
according to fibula localization has been
shown in Table 2. Type | excision defined
by Malawer et al. (7) was performed on 4
patients while type Il excision was
performed on 2 patients, modified excision
defined by Mootha et al. (8) was
performed on 4 patients and above-knee
amputation was performed on one patient
in wide resection. Wide excision was
performed on 3 diaphysis located ewing
sarcoma cases and 2 metastasis (Figure
1). Biopsy was made on one
lymphoma patient for diagnosis. In
patients with fibula distal involvement,
osteochondroma excision was performed
in 2, intralesional curettage was performed
in one and below-knee amputation was
performed in one patient due to relapse of
tumor who had previously total distal
fibula excision and ankle arthrodesis
(Figure 2) (Table 2).

In primary fibula malign tumors,
such as especially ewing sarcoma,
osteosarcoma and chondrosarcoma, it was
found that the tumor continued in 6 of 8
patients within first resection borders
when compared with the preoperative
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tumor sizes. Tumor sizes were measured
by radiologicaly before and after operation
in Table 3. Radiologically and surgical
resection sizes were measured in Table 3.
In one of the patients who were operated,
fibula proximal zone was sacrificed, since
peroneal nerve and tibialis anterior artery
continued in tumor. 4 patients were found
to have drop foot, while three of these
patients recovered in follow-up period,
drop foot has continued in one patient
whose fibular nerve was resected. In 2 of
the 6 patients who underwent fibula
proximal type | and type Il excision, knee
instability developed. One of these
patients was performed lateral collateral
ligament (LCL) reconstruction, the other
one was followed with above knee
bracing. Both patients however, they were
amputated due to relapse, which included
neurovascular structures.
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Discussion:

With the developments in orthopedic
oncology, adjuvant, neoadjuvant
chemotherapy and  radiotherapy, 5
yearlong patient survival rises from 10%
to 70% (9). With this increase in survival,
it is a must to gain the most functional
extremity in the remaining anatomy as
well as removing the tumor. Most of the
fibula tumors are located proximal section
of the bone (10). The benign tumors in this
area can be removed without causing too
much morbidity. However, since local
aggressive and malign tumors need to be
removed with wider borders, they may
cause knee instability and neurovascular
complications. Thus, the anatomy of the
area should also be considered while
determining  the  surgical  excision.
Ligament repair after excision becomes
more important (11).

Different resection types have
been recommended in fibula proximal
zone (7, 11). According to Malewer (7)
type | resection is performed for benign
aggressive, low-grade malignant tumors
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and metastatic. Type Il resection is
performed for high-grade malignant
tumors, Erler et al. (11) modified Malawer
classification by adding two more detailed
types of resection. Dieckman et al. (4)
claimed that previous classification
systems were dependent on the tumour
differentiation but not on the tumour size
or extension (12). Thus, they reported new
classification system. They used this new
classification system independent of the
surgical margins. Authors stated that, there
has to be a proximal area of more than 3-4
cm. of healthy bone in order to preserve
the LCL in malignant tumors. If there is
less than 3-4 cm. of healthy bone an
intraarticular resection of the proximal
fibula with the LCL must be cut.

Clinical problems, fibula related
pathologies may be neglected in
outpatients and give priority to adjacent
anatomic structures. Knee joints come to
mind first and inside the knee are
evaluated (13, 14). Tumors, which affect
fibular nerve, are evaluated as pitfall
neuropathy (15). In cururis middle zone
pathologies, tibia is generally evaluated in
the foreground and fibular pathologies are
neglected. Although distal fibula tumors
are less common, lateral malleolus is
relatively taken into consideration more
while evaluating ankle (16). Thus, we
think that distal fibula (lateral malleolus)
pathologies are luckier in terms of clinical
doubt and diagnosis.

Regarding to radiologic
diffucuities on evaluation, when pathology
about the cururis area comes to mind,
images of all anatomical structures should
be taken. In plain radiograph, pathologies
in fibula proximal zone should not be
overlooked while focusing on pathologies
inside the joint. Fibula cortical continuity
should be followed and its super position
with tibia proximal zone should be taken
into consideration. MRI helps the
measurement of tumor sizes and
measurement of intramedullary extension
and soft tissue sizes (17). In tumors which
extend the cortex, fibular nerve and the
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anterior tibial artery in its medial should
be assessed and its association with the
tumor should be revealed. In their study on
316 patients with tumor, Panicek et al. (18)
reported that MRI was not better than CT.
There are also studies which show that
MRI is better than PET CT (17). Grimmer
et al. (9) reported that insufficient
marginal excision was higher in fibular
osteosarcomas. In these study, resection
which passed from 2 cm. away from the
sizes measured according to radiological
images were performed in 8 patients due
to primary malign fibula tumor. In our
malign fibula tumor cases, preoperative
radiological measurements were not found
to be parallel to our intraoperative frozen
section. The reason for this may be the fact
that fibula has narrower and more spiral
medulla when compared with femur and
tibia. In bones with a narrow medulla such
as fibula, medulla extended tumors such as
ewing sarcoma and osteosarcoma should
be given more attention. Frozen section
should be performed from surgical
margins and resection should be made
from wider margins when necessary.
Surgical margin check should be made in
patients who had curettage, resection and
excision due to benign or local aggressive
fibula tumor.

Surgical difficulties on treatment,
proximal zone is less experienced since it
is less common in orthopedic oncology
when compared with other bones. In fibula
proximal local aggressive and malign
tumors, type Il resection is recommended,;
however, this surgery should be performed
very carefully (7). An especially deep
branch of peroneal nerve has motor
functions and it should be protected to the
utmost. However, it can be sacrificed in
cases if the nerve is surrounded in malign
tumors (19). In the unplanned and careless
surgeries of this area, peroneal nerve
injury, artery-vein injury and knee
instability may develop (10). Peroneal
nerve injury was seen in 4 of the 26
patients with fibula proximal zone tumor.
One of these patients developed permanent
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drop foot since peroneal nerve was not
protected due to tumor, the other three
patients had complete recovery. Modified
resection technique has been defined in
fibula proximal zone osteochondroma in
order to protect LCL (8). LCL
reconstruction should be performed to
prevent knee instability. In two of the
patients who extended to fibula proximal,
knee instability developed. Two was
treated with LCL reconstruction, while the
other was treated with above knee bracing.
Since artery is more resistant to invasion
and more important than vein, it may be
protected more (20). In case of need, the
association between vascular structure-
tumor should be examined in lumen
invasion or thrombus with advanced
techniques such as CT angio (21). While
chemotherapy and radiotherapy can
decrease with efficient use, amputation
may be a treatment option in malign
tumors with posterior tibial artery and
tibial nerve invasion (22). Amputation was
performed on our two patients who had
undergone surgery due to giant cell tumor
and chondrosarcoma after a relapse which
surrounded neurovascular structures was
found.

In fibula 1/3 middle diaphysis
involved tumor excision, knee and ankle
stability is not much affected (23).
Morbidity of excision in this area is less
and more reliable surgical excision can be
made. There is medial arterial collateral
sirculation in the medial of fibula
diaphysis area. This collateral circulation
should be protected if vascular invasion is
not. In diaphysis located tumors, the
narrowness of medulla and the
insufficiency of images should be taken
into consideration and frozen should be
performed and in case of positive margin,
the margins of the resection should be
extended to safer borders.

Distal fibula tumors are rare and when
compared with the proximal zone, its
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Figure 1: Size of fibula proximal 1/3 located anatomical region. Nonetheless, the

Osteosarcoma. Preoperative imaging A. X-ray, present study includes information that
B. CT, C. MRI, Postoperative imaging D. X-

ray, E. intraoperative view.

might be a reference for the future studies,
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biomechanics.
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Figure 2: Fibula distal chondrosarcoma was

excision and ankle arthrodesis.

surgical resection is easier and its
prognosis is better due to its being far
from neurovascular structures (24).
However, it should be protected due to its
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Table 1: Histopathological types of cases.
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Tumor Case number
Benign bone tumor Osteochondroma 8
Aneurismal bone cyst 6
(23) Giant cell tumor 3
Simple bone cyst 2
Enchondroma 2
Osteoid osteoma 2
Malign bone tumor Ewing sarcoma 3
Osteosarcoma 3
(13) Chondrosarcoma 2
Lymphoma 1
Metastatic bone tumor 4
Table 2: The surgical excision of cases according to fibula localization.
Proximal 1/3 Middle 1/3 Distal 1/3
Excision (Intralesional curettage) 15 1 3
Wide resection 10 5 -
Amputation 1 - 1
Total 26 6 4

Table 3: Comparison of radiologically measured tumor sizes and tumor sizes with negative

resected borders.

OS: Osteosarcoma, EW: Ewing sarcoma, CS: Chondrosarcoma, G: Gender.

Case | Age | Histology | G | Side | Localization | X-ray CT MRI | Excisio
Year (mm) | (mm) | (mm) | n(mm)

1 10 0sS M | Left | 1/3 proximal 60 105 115 250

2 13 EW F | Left | 1/3 middle 90 125 170 270

3 17 0S M | Right | 1/3 proximal 70 120 145 240

4 52 CS M | Left | 1/3 distal 60 68 73 103

5 9 EW M left | 1/3 middle 80 84 96 175

6 12 EW F | Right | 1/3 middle 65 69 76 145
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