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Abstract
Purpose of Review Congenital pseudoarthrosis of the tibia and fibula are rare conditions that share common treatment strategies.
The purpose of this review is to provide an overview of the recent developments in treatments for both conditions.
Recent Findings Recent literature has focused on the use of BMP and on gait analysis as a tool for measuring long-term
functional outcomes. Recent study has indicated rhBMP-2 may shorten the time to initial healing of pseudoarthroses, but not
guarantee bony union. Children with initial fractures before the age of four have been shown to have long-term gait outcomes that
may be ultimately comparable to children with prostheses.
Summary Both congenital pseudoarthrosis of the tibia and fibula are challenging conditions to treat, which require comprehen-
sive approaches to account for both the biological and mechanical components of the conditions.
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Introduction

Congenital pseudoarthrosis of the tibia and fibula are rare, and
their presentation usually does not pose a significant diagnostic
dilemma. However, their management is challenging and spans
many years. A comprehensive approach to assessment and man-
agement is imperative. Long-term function should remain the fo-
cus of decision-making. The greatest changes in management in
recent years has come through the use of bone morphogenic pro-
teins, rod constructs, and guided growth in deformity correction.

Congenital Pseudoarthrosis of the Tibia

Congenital pseudoarthrosis of the tibia (CPT) is typically de-
tected in early childhood with a reported prevalence between
1: 140,000 and 1: 250,000. [1, 2•, 3] Although uncommon,
CPT is the most frequently observed type of congenital
pseudoarthrosis. [1] Although the condition is termed

“congenital,” a true non-union is not present from birth in
the majority of cases [1, 4–11]. Rather, the affected tibia pre-
sents with a dysplastic, anterolateral bow, cystic pre-fracture,
and failure of tubulation early in life (Fig. 1) [1, 5, 8, 10].
Segmental dysplasia and bowing may then progress to frac-
ture in between 15% and 57% of reported cases [2•, 5, 8, 12].
The exact etiology of CPT is unknown and controversy re-
mains over the osteogenic capacity of CPT lesion tissue [3, 7,
10, 13, 14]. Most of the established literature contends that
cells from pseudoarthrotic lesions demonstrate decreased os-
teogenic capability [15–19]. However, a recent case study has
been published, which indicates CPT lesion cells may dem-
onstrate osteogenic capacity in vitro [20].

Neurofibromatosis is associated with CPT in between 38%
and 90% of patients [1, 2•, 4, 5, 7, 10, 13, 21, 22]. A multi-
disciplinary approach with genetic counseling to screen for
neurofibromatosis is recommended in all patients diagnosed
with CPT [23]. Fibular abnormalities are found to be associ-
ated with CPT in between 60% and 90% of patients [21, 24,
25]. The pseudoarthrosis typically occurs within the first 4–
5 years of life [1]. Multiple classification systems have been
proposed to categorize the extreme variability of this condi-
tion [1, 4, 7, 9, 13, 26–28]. However, there has been little
correlation between these classification systems and treatment
outcomes, especially in prospective research. [1, 13, 22]

Treatment is wide-ranging and often challenging, incorpo-
rating both non-operative and operative elements [1, 2, 29]. If
a patient presents anterolateral bowing, with radiographic
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tibial abnormalities demonstrating risk of CPT, but prior to
any true “fracture,” both non-operative treatment with bracing
and prophylactic bone-grafting have been used to delay or
avoid the development of pseudoarthrosis. The three most
commonly used surgical techniques once a fracture has oc-
curred or pseudoarthrosis has clearly developed are
intramedullary rod fixation, circular ring fixation, and
vascularized fibular grafting. The primary goal for all of these
surgical interventions is bony union of the pseudoarthrosis site
[14, 30•, 31, 32]. However, all operations are prone to high
rates of complications, including non-union and refracture. In
between 8% and 33% of cases, amputation may be indicated
for patients with poor functional results after the course of
treatment, if it is determined that the patient may be better
served by a prosthesis [1, 7, 29, 33, 34].

Non-Operative Treatment

Once a tibial bow has been identified in a patient who may
develop CPT, non-operative treatment should begin

immediately in order to prevent or delay fracture [1, 6, 21].
One goal of extending the pre-intervention period is to allow
growth of the eventual distal tibial fragment [6], given that a
challenging aspect of surgical intervention post-fracture can
be the small size of the distal fragment [9, 13]. It has been
found that delaying surgical treatment in order to allow for this
extended period of supported growth may be beneficial for
achieving union with less functional morbidity in fewer oper-
ations [6]. The use of orthoses, pre-fracture, to prevent or
delay the development of pseudoarthroses can have a positive
impact on post-operative surgical results later in the course of
treatment [3]. An ankle-foot orthosis (AFO) for infants prior
to their beginning to walk and a knee-ankle-foot orthosis
(KAFO) after they pass that milestone are recommended [1].

Prophylactic Bone-Grafting

While patients remain pre-pseudoarthrotic, prophylactic bone-
grafting may be beneficial to prevent fracture [1, 5, 12, 21].
Through this procedure, a fibular graft strut is used to protect

Fig. 1 Anteroposterior and lateral
radiographs depicting an
anterolaterally bowed, dysplastic
tibia and fibula. (Images courtesy
of Children’s Orthopedic Surgery
Foundation)
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and support the dysplastic, bowed tibia (Fig. 2). Although
McFarland first described the technique of bypass grafting in
1939, Lloyd-Roberts and Shaw were the first to use the proce-
dure in pre-pseudoarthrotic patients [5, 35]. Proponents of the
technique contend that while patients may experience fractures
while in compliance with bracing protocols, prophylactic bone-
grafting may delay fracture if performed early, before
pseudoarthroses start to develop [12, 21]. Bypass grafting is not
recommended for patients with established pseudoarthroses as a
primary treatment, due to higher rates of persistent
pseudoarthrosis [5, 21]. One benefit of bypass grafting is that it
does not preclude patients from other surgical options if
pseudoarthroses do develop [12]. However, in Ofluoglu et al.’s
2008 study of 10 patients treatedwith prophylactic bone-grafting,
all exhibited sustained tibial union at last follow up, although
most patients displayed some residual deformity [21].

Intramedullary rod Fixation w/ Autologous
Graft

Charnley first introduced the concept of using an
intramedullary stainless steel nail as a means of fixation and

support for the tibia in cases of CPT in 1956 [36]. The addition
of autologous bone-grafting to the Charnley-Williams tech-
nique has now become standard of care (Fig. 3) [1, 37]. A
review in 2002 examined the effect that variations in tech-
nique have on outcomes and found that IM fixations that did
not address the fibula in addition to the tibia were ineffective
in achieving union over the course of long-term follow up
[30•]. This finding remains controversial [1, 29]. The age at
fracture has been correlated to functional outcomes as com-
pared to a control group of patients who underwent amputa-
tion [6]. All but one patient in the non-amputation cohort
underwent IM rod fixation. The results indicate that the age
of initial fracture does make a consequential difference to
long-term functional outcomes. Children with early fracture
(< 4 years) exhibited comparable gait inefficiencies to children
with prostheses [6].

According to a 2018 meta-analysis by Kesireddy et al., the
rate of initial union for IM rod fixation with cortical bone
grafts is 74% [2•]. However, the most common complications
of this surgery continue to be refracture, ankle valgus defor-
mity, limb-length discrepancy secondary to tibial shortening,
and ankle stiffness [1, 29, 30•, 37]. According to their meta-
analysis, the published refracture rate for IM fixation is 45%

Fig. 2 Anteroposterior and lateral
radiographs showing an
anterolaterally bowed tibia with
associated fibular nonunion. The
tibia received a fibular strut
bypass graft. The fibula was
spanned by a Rush rod and
underwent additional bone-
grafting. (Images courtesy of
Children’s Orthopedic Surgery
Foundation)
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[2•]. There is broad agreement that IM rods should stay in situ
as long as possible to minimize the risk of refracture [30•, 36,
37]. However, some authors assert that leaving the rods in for
extended periods across the ankle increases the risk of ankle
stiffness and muscle atrophy [6, 9, 34, 38•]. In order to min-
imize the prevalence and severity of this complication, some
authors recommend surgically advancing the rod past the an-
kle joint once the pseudoarthrosis is healed [29].

There is broad agreement that, although valgus deformity is
common with CPT and can compromise functional results,
such ankle deformity is part of the natural history of CPT
rather than an iatrogenic complication of the IM rod crossing
the physis [1, 29, 34]. Staples, screws, or an eight-plate across
distal tibial physis can be used to correct ankle valgus over
what is often a course of 1 to 2 years [1].

Tibial shortening should be expected in almost all CPT
patients treated with IM rod fixation [34]. Leg length discrep-
ancy has been found to occur at a rate of 79%, with a mean
discrepancy of 2.64 cm for patients with IM rod fixation with
autograft [2•]. Shortening is thought to be the result of bone
resorption at the pseudoarthrosis site, as well as resection dur-
ing surgery, rather than physeal injury [29].

Recent study has been undertaken to examine the ef-
fects of coupling rhBMP-2, a bone morphogenetic pro-
tein, to the IM rod fixation technique [31, 32]. Results

indicate that rhBMP-2 may be useful in shortening the
time to initial healing of pseudoarthroses but not in
guaranteeing bony healing [31, 32]. The addition of
rhBMP-2 does not appear to affect refracture rates [31].
There has not been reported any increased rates of com-
plications, such as physeal disturbance, development of
primary or secondary tumors, localized tissue reactions,
allergic reactions, or infections [31, 32]. However, the
published work on rhBMP-2 implications for CPT treat-
ment to date has been largely small retrospective case
series. The Children’s Tumor Foundation NF1 Bone
Abnormalities Consortium has called for clinical trials to
be undertaken to investigate the efficacy of rhBMP-2 and
provide evidence-based treatments for CPT [39].

Circular External Fixator and Bone Transport

First described by Ilizarov in 1971, one of the main ben-
efits of an external fixation technique is that it may be
used to approach pseudoarthrotic lesions and all of their
potential complications, including leg length discrepancy,
refracture and ankle valgus, comprehensively [1, 3, 14,
40]. One of the key advantages of the Ilizarov technique

Fig. 3 a Pre-operative
anteroposterior radiograph
illustrating tibial dysplasia with
pseudoarthrosis of the mid-distal
shaft. b Post-operative
anteroposterior radiograph. c
Post-operative lateral radiograph.
The tibia underwent an osteotomy
to excise the pseudoarthrosis and
received an IM rod with BMP-2
and iliac crest autograft. The
fibula underwent osteotomy and
healing. (Images courtesy of
Children’s Orthopedic Surgery
Foundation)
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is that it may provide a multitargeted approach [38•]; ex-
ternal fixation may be used for compression, distraction,
or bone transfer at different tibial levels (Fig. 4) [1, 14,
38•]. Additionally, external fixation may benefit patients
by avoiding the donor site morbidity of contralateral free
fibular harvest [22]. However, patients in this age group
tolerate external fixation devices less well than internal
fixation methods and external methods carry an increased
risk of infection [14]. The length and complexity of treat-
ment, as well as risk of infection, are potential disadvan-
tages of the technique [22]. Femoral overgrowth potential-
ly triggered by the hyperemic stimulation of distraction
osteogenesis has been documented [41]. However, it has
also been noted that femoral overgrowth also may occur
in atrophic-type CPT patients who have not undergone
Ilizarov treatment [41].

The rate of initial union for Ilizarov procedure is 66%
and the rate of refracture was 51% in one study [2•].
Although the maximization of cross-sectional healing at
the level of the pseudoarthrosis is thought to be important
for minimizing the risk of refracture, the united bone may
be biologically and mechanically inferior leading to an
increased risk of refracture [14, 33, 42]. It has been re-
ported that fibrous hamartomatous tissue was found in all
15 refractures that were explored in one series, leading the
authors to conclude that refracture may be the result of a
biological as well as mechanical process [42]. Two studies

have shown better healing in older children; one had
higher healing over 4 years of age and the other showed
an increased rate of healing in children older than 3 years
[3, 42].

Combination of Intramedullary Rod Fixation
and Ilizarov Fixator

The advantage of using a united surgical approach with
both IM rod fixation and an Ilizarov fixator is that the
technique may combine the benefits of both procedures
[40]. In particular, the goal of this combined method is
to benefit from the IM rod’s lower refracturing potential
and the Ilizarov device’s high rate of union and alignment
control [40, 43]. The rate of initial union for this com-
bined approach in one study was 83% and the rate of
refracture was 16% [2•]. These rates represent both the
highest rate of initial union and lowest rate of refracture
reported in a meta-analysis. It is proposed that the low
rate of refracture is based upon the correction of diaphy-
seal alignment, fibular union, and post-operative care, in-
cluding permanently protecting the tibia with orthoses and
an intramedullary nail [40]. This hypothesis is supported
by Kesireddy et al.’s report that a combined surgical ap-
proach utilizing IM rod fixation and an Ilizarov fixator
with cortical bone graft provides the best post-operative

Fig. 4 Lateral and anteroposterior
radiograph depicting Ilizarov after
bone transport. (Images courtesy
of Children’s Orthopedic Surgery
Foundation)
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results in terms of time to union, refractures, and number
of unions [2•].

Vascularized Fibula Graft

Taylor et al. were the first to describe the utilization of
vascularized bone graft using microsurgical techniques for
the treatment of CPT in 1975 [44]. One of the difficulties of
treating CPT is the decreased blood supply to the distal tibial
fragment post-fracture [45]. Low blood supply to the affected
distal tibia, even after surgical intervention, may contribute to
poor healing and non-union [45]. Weiland et al. suggest that
the avascular nature of this condition may decrease the prac-
ticality of non-vascularized graft use once fracture has oc-
curred [46]. Proponents of vascularized fibula grafts (VFGs)
contend that the new blood supply introduced by the proce-
dure strike at one of the main treatment hurdles facing patients
with CPT treated with grafts: graft resorption and replacement
[45, 47, 48]. Although the procedure is technically challeng-
ing and the approach risks injury to the unaffected leg, its
proponents assert that this approach offers a good option for
patients with a large gap at their pseudoarthrosis site, or once
other approaches have failed [1, 47, 48].

Reported rates of initial union and refracture for VFG with
IM rod or screw fixation are 66% and 29%, respectively, while
reported the rates of initial union and refracture for VFG with
external fixation are 100% and 45% respectively, in small
series [2•]. Complications for VFG include progressive valgus
of both the recipient and donor ankles, in addition to the same
set of post-operative complications described above [46, 47,
49]. Some authors advocate for the use of tibiofibular synos-
toses as a preventative measure in the well leg for patients
receiving VFGs as a means to combat the potential develop-
ment of ankle valgus [46]. However, others have suggested
that donor leg tibiofibular synostoses do not have an effect on
the development of ankle valgus and state that regardless of
prophylactic surgical intervention, there is a reported rate of
contralateral/VFG-donor ankle valgus of 25% [48]. Tan et al.
therefore suggest a method of ipsilateral fibula transfer to re-
duce surgical times and decrease both the risk of vascular
compromise, as well as the risk of injury or growth distur-
bance to the contralateral extremity [48]. However, this tech-
nique is heavily dependent on having a suitable fibula for
transfer and adversely affects the bony lateral support to the
involved limb.

Amputation

Amputation, its timing, indications and efficacy in treating
CPT, is controversial. While some feel that amputation
should be considered as a last resort or that there is no

therapeutic indication for amputation in patients with CPT,
others suggest it may be beneficial to perform an amputation
early in CPT treatment [1, 13, 50]. Among those who advo-
cate for amputation, many agree that the indications for
surgery include the following: failure of pseudoarthrotic
union after three attempts, leg length discrepancy greater
than 5 cm, the development of a deformed foot, and exces-
sive functional loss of the lower extremity [1, 48, 50–52].
These indications were established by McCarthy in 1981
[51]. With research into modern surgical techniques, such
as the use of rhBMP, some authors are looking for ways to
redefine these indications and prevent amputations in pa-
tients with CPT [53, 54].

There are three major types of amputation that are utilized
in the care of CPT patients: Boyd, Syme, and transtibial
(through the pseudoarthrotic lesion) [1, 50, 52, 55•, 56].
Boyd and Syme are both ankle-level amputations thought to
treat CPT by removing the torque force of the foot from the
lower extremity [55•, 56].

First described by Syme in 1843, Syme amputations differ
from Boyd in that Syme are transmalleolar amputations
(Fig. 5) and in Boyd amputations the calcaneus is preserved
[52, 57]. In both operations, the heel pad is salvaged as a
weight-bearing surface [52, 57]. Additionally, both Syme
and Boyd amputations offer the benefit of conserving the dis-
tal epiphyses, which more proximal amputations remove [52].
Preserving the distal epiphyses reduces the risk of diaphyseal
overgrowth-related complications [51].

The Boyd amputation, first described in 1939 by Boyd,
was created to avoid some of the common complications
of the Syme amputation. In this procedure the calcaneus is
preserved distally to allow extra length and stability for
the stump [57, 58]. The advantages of the Boyd amputa-
tion are increased heel pad stabilization, improved pros-
thetic suspension, and increased lower limb functionality
[56, 58]. Recently, Westbury reported a 69% radiographic
union rate of pseudoarthrotic lesions in CPT patients
treated with a combined method of a Boyd amputation
with tibial rodding [55•]. They attributed the success of
their method to continual fracture site compression due to
the high end-bearing capacity of the residual limb in a
prosthesis, optimal alignment of the limb, complete resec-
tion of the pseudoarthrosis site, and the availability and
use of copious allograft [55•].

The potential problem of diaphyseal overgrowth is one
reason that some authors assert that amputation through
the site of pseudoarthrosis is generally not favored for
skeletally immature children [55•]. Other cited disadvan-
tages of transtibial amputation through the pseudoarthrotic
site are a poor weight-bearing surface, and the more prox-
imal amputation may make for a short residual limb,
which may compromise prosthesis fit and functionality
[50, 55•].
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There is broad agreement that patient conversations regard-
ing amputation should take place early in treatment, both to
explain treatment options as well as to prepare patients and
families mentally for the risk that amputation may become
their best treatment option [11, 50]. In addition to intractable
non-union, amputation may be considered or proposed to ad-
dress pain or poor limb functionality and avoid repeated
lengthy hospitalizations [52, 55•].

Conclusions

CPT is a rare condition often associated with neurofibromato-
sis that may present originally as tibial bowing and later de-
velop into a pseudoarthrotic lesion or may initially present as a
fracture. CPT treatment is often challenging, and a wide array
of surgical interventions may be utilized for its treatment once

lesion development occurs. The most commonly pursued sur-
gical options today include intramedullary rod fixation and/or
circular ring fixation, combined with allograft and BMP, with
some centers additionally pursuing vascularized fibular
grafting. However, all surgical interventions have relatively
high rates of non-union, refracture, and other complications.
In some cases, amputation may be indicated for patients, par-
ticularly in the setting of multiple treatment failures.

Congenital Pseudoarthrosis of the Fibula

Introduction and classification

Congenital pseudoarthrosis of the fibula (CPF) is signifi-
cantly less common than CPT. However, similar to CPT,
it is associated with neurofibromatosis in approximately

Fig. 5 Anteroposterior and lateral
radiograph depicting a Syme
amputation where the
pseudoarthrotic lesion has been
excised and the remaining site has
been stabilized a large fragment
screw. Previous distal tibia-fibula
fusion present. (Images courtesy
of Children’s Orthopedic Surgery
Foundation)
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40% of patients [59]. Although fibular bowing or pre-
pseudoarthrotic changes are present from birth, the diag-
nosis of CPF like CPT is often delayed until the activities
of childhood cause the condition to become symptomatic
[59–63]. The fibula bears between 7% and 17% of the
weight in the leg, which may contribute to this finding
[64, 65]. Dooley and Menelaus have classified CPF into
four categories: (1) fibular bowing without fibular
pseudoarthrosis, (2) fibular pseudoarthrosis with and (3)
without ankle deformity, and (4) fibular pseudoarthrosis
with late development of pseudoarthrosis of the tibia
(Fig. 6) [66]. Cho has recommended that the last Dooley
category, which includes pseudoarthrosis of the tibia, be
categorized as a class of tibial pseudoarthrosis, given that
the treatment and outcomes of those patients are more
dependent upon the tibial condition [62]. Given the high
comorbidity rate between fibular pseudoarthrosis and tib-
ial pseudoarthrosis and dysplasia (between 14% and 80%
in the reported literature), it is recommended to obtain
full-length radiographs of the tibia to assess for tibial dys-
plasia [29, 30, 33, 34, 42, 60, 61].

Clinical presentation

When pseudoarthroses of the fibula become symptomatic,
patients may present with an abnormal gait, valgus defor-
mity of the ankle, or a prominent fibula [1, 62, 66–69].
Because non-union occurs almost exclusively in the distal
quarter of the fibula in CPF, the fibula is no longer able to

effectively provide lateral support to the talus through the
lateral malleolus in these patients [60, 62, 70–72]. Lack of
lateral support produces lateral instability of the ankle
joint which may load stress across the lateral aspect of
the lower tibial epiphysis resulting in ankle valgus [62,
67]. Wiltse also postulates that the push of the distal fib-
ula is necessary for completing normal growth; its ab-
sence causes a biomechanical disturbance that should be
addressed surgically [73].

It is important to note that pre-pseudoarthrotic changes to
the fibula do not lead to pseudoarthrotic lesions in all cases.
In a study of 12 patients with congenital pseudoarthrosis of
the fibula, it was found that some fibulae may stay intact
until skeletal maturity [62]. There is however a progression
in patients’ ankles from varus to valgus alignment [62].
Patients with CPF may initially present with a varus defor-
mity of their ankle due to fibular bowing, however over time
convert their alignments into valgus due through fibular
shortening [1, 62].

Management

The management of patients with CPF begins with serial clin-
ical assessment and radiographs [74]. Prophylactic splinting
or bracing has been recommended for patients who have not
yet developed a pseudoarthrosis [63, 66, 74, 75], though some
authors suggest that bracing’s efficacy is unsupported [59, 62].

If splinting fails or a pseudoarthrosis develops,
osteosynthesis (Fig. 7) is indicated for patients with large

Fig. 6 Dooley classification of fibular pseudoarthrosis. (Images courtesy of Children’s Orthopedic Surgery Foundation)
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distal fibular fragments when the space left by the excised
lesion can be bridged by a bone graft [1, 60–62]. Cho advo-
cated performing well-timed osteosyntheses in CPF patients,
preferably when the patient’s ankle had regained a neutral
alignment on its projected swing from ankle varus to valgus
[62]. Martus and Johnston reviewed five CPF patients who
underwent osteosyntheses and found that four of their patients
achieved union with their primary operation [67]. Three of
those patients went on to maintain clinically neutral ankle
alignment over 6.5 years of post-operative follow-up time
[67]. They therefore recommend osteosynthesis in skeletally
immature patients with CPF to prevent progressive ankle val-
gus during growth [67]. This recommendation is shared by
others [1, 60, 72]. In the case that a fibular osteosynthesis is
not possible due to ankle valgus or severe involvement of the
fibula, a distal tibial-fibular synostosis should be performed to
prevent progressive valgus [1, 62, 67, 73].

Distal tibial-fibular synostosis (Fig. 8) was first described
by Langenskiӧld in 1967 [68]. Supporters of this procedure
assert that fusing the metaphyses of the distal tibia and fibula
will stabilize the ankle joint and prevent progressive valgus [1,
60–63, 66, 73]. However, controversy exists over whether the

procedure should be a primary or secondary operation, or if it
should be used only if osteosynthesis is not an option. The
distal tibial and fibular physes have been shown to grow at
slightly different average rates: 5 mm and 4.5 mm per year
respectively [76]. Therefore, some authors argue that, by fus-
ing the two bones together, surgeons create a situation in
which unequal distal physeal growth forces the ankle into
valgus alignment [67, 77] and recommend tibiofibular synos-
tosis only in the event that osteosynthesis had failed or is not
feasible [67]. They warn that, although synostoses may pre-
vent severe ankle valgus, some valgus may still occur or be
caused by the surgery [67]. Surgeons who use this surgery
contend that while the resulting ankle valgus after synostosis
may become clinically significant, synostosis forestalls a
greater shortening into ankle valgus due to fibular migration
[68].

Medial hemiepiphysiodesis of the tibia by either staple or
screw to correct the valgus deformity may be recommended
for patients who undergo a tibiofibular synostosis or
osteosynthesis (Fig. 9) [60–62, 73]. Screw fixation is the main
technique used, while other options include partial physeal
ablation and staple fixation, although these techniques are

Fig. 7 Anteroposterior
radiographs depicting one patient
2 weeks, 6 months and 6.5 years
post osteosynthesis for fibular
pseudoarthrosis. (Images courtesy
of Children’s Orthopedic Surgery
Foundation)
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becoming less common. Partial physeal ablation has previous-
ly been used, however is irreversible and therefore not a good
option for young patients. Staple or 8-plate fixation may be
indicated with valgus deformity however due to the subcuta-
neous location of the medial malleolus implant prominence is
problematic [61].

Once patients reach skeletal maturity and exhibit valgus
alignment, there is broad agreement that supramalleolar
osteotomy is the appropriate management when symptomatic.
The Ilizarov technique can be used to restore fibular length in
combination with a distal tibial osteotomy and restore neutral
ankle alignment [1, 62].

Conclusions

Congenital pseudoarthrosis of the fibula is a condition even
more rare than CPT, with few cases reported in the English
literature. Therefore, most information to support hypotheses
about the different surgical techniques comes from case re-
ports or small cohort studies. The most common surgical

procedures to treat CPF in the current literature include
osteosynthesis, tibiofibular synostosis, and medial
hemiepiphysiodesis of the tibia.

Summation

The management of congenital pseudoarthrosis of the tibia
and fibula requires a comprehensive approach which con-
siders the biology of the condition and mechanical alignment
of the extremity. A variety of techniques may need to be
employed, and there is no one approach that fits all. It is
essential to consider the impact that a treatment course will
have on a child and their family.
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Fig. 9 Anteroposterior radiograph depicting a concurrent medial
malleolar epiphysiodesis and tibiofibular synostosis. (Images courtesy
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Fig. 8 Anteroposterior radiograph showing a tibiofibular synostosis with
screw fixation (Langenskiold Procedure). (Images courtesy of Children’s
Orthopedic Surgery Foundation)
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