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Case Report

Congenital Pseudo-Arthrosis of the Tibia in Patients with
Neurofibromatosis Type 1: Case Series and Review of Literatures
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Abstract: The term congenital pseudo-arthrosis of the tibia is a misnomer, as it

Rec';:/te"é'f T(;_ség_rzyozz is usually not present at birth but clinically manifest within the first decade of
Accepted: 17.10.2022 life. It is nonetheless a rare disease with yet a poorly understood natural history
Published: 26.10.2022 having varying presentations, which possess a great challenge of both diagnosis

and management. It is however, a documented fact that 50% of these patients

hitps: /‘/]mggg&eﬁ?gﬁér com have neurofibromatosis type 1 and thus, a careful study and understanding of
; ' . this condition as it present in patients with neurofibromatosis type 1 will also
Quick Response Code expose more about the disease entity itself, aid clinicians in making early

diagnosis and tailor down a definitive treatment scheme which will help in limb
salvage and prevent subsequent limb amputations amongst other complications.
Here, we present a case series of two patients each with features of

| neurofibromatosis type 1, presenting with pseudo-arthrosis of the tibia. First
E:':ﬂ' patient is a 14-year old girl who presented with right leg deformity, multiple
skin freckles and café au lait macula lesions on the body. Lower limb deformity

was noticed since patient was 6-years of age following a minor fall at home, she
has had multiple trial of local splinting of the limb and conservative non-
surgical management of the limb deformity/fracture also in a peripheral hospital
which has also failed and the deformity has persisted since then, she
subsequently develops freckles which was noticed initially from the hand and
progresses to cover the whole body including the palms and sole of the foot. On
examination, she was stunted for age, not in any distress, anicteric not pale, with
freckles covering the whole body, and macula café au lait spots around the
upper back and thoracic region. There is an obvious deformity of the right leg,
pseudo-arthrosis above the ankle joint and the right foot is under developed
compared to the left foot. The second patient is a 4-year old.
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INTRODUCTION ;he_patient the Iimp [3-5]. Two patients present to our
acility, each of which has spent years managing a tibia
fracture that has refused to heal, both of which also has
features of neurofibromatosis type 1 evident by multiple
skin freckles, café au lait spots and lisch nodules in the
eyes. Although rare and uncommon, these patients are
still present and presents to our facilities. It is therefore
paramount for clinicians’ index of suspicion to be raised
in this conditions in other to achieve earlier diagnosis
and prompt definitive intervention so as to prevent the
cascading event that follows late diagnosis and
institution of management which can cost the patient a
great amount of money in failed attempt at treatment
and the depressing possibility of limb loss.

Congenital pseudo-arthrosis of the tibia is a
rare condition with an iceberg phenomenon as it houses
behind it high probability of association with
neurofibromatosis type 1, as high as 50% of those with
congenital pseudo arthrosis of the tibia have
neurofibromatosis type 1 [1, 2], so although this
condition is uncommon, with an incidence varying
between 1:140 000 and 1: 250 000 [3] the burden and
challenges of managing this condition on the
background of neurofibromatosis type 1 with all its
antecedent complications is enormous [3] and delay in
diagnosis and management can lead to myriads of
problems including limb length  discrepancy,
mechanical axis deviation, close joint stiffness and
pathological fractures all of which can ultimately cost
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CASE SERIES

A 14-year old girl who presented with right leg
deformity, multiple skin freckles and café au lait
macula lesions on the body. Fig. 1 Lower limb
deformity was noticed since patient was 6-years of age
following a minor fall at home with subsequent inability
to use the affected limb, there was no history of any
noticed discrepancy or abnormal bowing of the limbs
prior to the event of the fall and no history of deformity
in any of the other limbs or inability to use any of the
other limbs. No history suggestive of abuse or non-
accidental trauma. She has had multiple trial of local
splinting of the limb at home by traditional bone setters
(TBS) which have all failed. The persistence of the limb
deformity necessitated her presentation to some hospital
facilities where conservative non-surgical management
of the limb deformity/fracture with cast was also
attempted, with no satisfactory outcome. She was
noticed to have freckles which were said to have begun
initially from the hand and has progressed to cover the

whole body including the palms and sole of the foot
Fig. 1- 2. There was no history of nodular lesions
noticed on the body, no history of easy bruisability or
fractures in other parts of the body, patient was not on
any medications and has no history of any known drug
allergies. On examination, we found a girl that was
stunted for age, not in any distress, anicteric, acyanose
not pale, with freckles covering the whole body but
more around the axilla and pubic region, there were
macula café au lait spots around the upper back and
thoracic region. On musculoskeletal examinations,
patient has an obvious deformity of the right leg,
pseudo-arthrosis above the ankle joint and the right foot
is under developed compared to the left foot Fig. 3-4.
Ophthalmology review reported lisch nodules observed
in both eyes. The review of the X-ray shows the
pseudoathrosis on the distal tibia and fibula, both of
which appear thin and atrophic with pointed distal
fragments Fig. 5-6.

Fig. 3-4: Clinical photographs showing the back of the patient with freckles and the pseudoarthrosis of the distal
tibia and the less develop limb
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Fig. 5-6: X-ray showing distal fracture of the tibia and fibula, with associated pseudoarthrosis

DiscussiON

Congenital pseudoarthrosis of the tibia (CPT)
is a rare disease that is usually intimately related to
neurofibromatosis type 1, as much as 40-80% of this
patients have the condition [6] and such children
affected are noticed to show some early features such as
anterior lateral bowing of the tibia (kyphotic tibia)
which may progress to pathologic fracture, the
pseudoarthrosis and higher risk of refracture even after
initial union has been achieved [7]. The tibia will also
show some areas with segmental dysplasia, this
dysplasia has been implicated in the initial bowing seen
on the tibia, the nonunion and reduced growth in the
distal tibial epiphysis that subsequently result in
shortening of the limb [8]. Other features noticed of the
affected tibial bone are the marked reduction in
mechanical strength and osteogenic capability [9].
There is a higher cellular and fibro vascular tissue
growth at the expense of the bony cortex, this promotes
in-coordinate osteoclastic bone resorption and a reactive
change that occurs simultaneously also at the medullary
aspect leading to deposition of excess trabecular bone
and medullary sclerosis [10] the major histopathologic
changes found are highly cellular fibro vascular tissues
and paucity of wvascular growth [11], some have
suggested that the pathologic features are more on the
periosteum than the bone itself [12]. There are many
other theories that try to explain this condition, many of
which are either discarded or not fully proven; vascular
insufficiency propagated by Codvilla, genetic defects
by Gaenslem, nutritional deficiency by Henderson,
endocrine imbalance by Duraiswami and infection
during pregnancy by Pagella etc. Andersen has tried to
classify this condition based on the radiological
findings noticed before the pseudoarthrosis arose and
their response to treatment- into cystic type, dysplastic
type, clubfoot type and sclerotic type [13]. The clubfoot
type has been also noticed to have the most favorable
prognosis [14], while union occurred most among those
with sclerotic type, refracture has also been found to be
more amongst this group. The dysplastic types have the
poorest results, and those cases in which the fracture of
the fibula has not occurred before their first operative

procedure have better prognosis that those that have
[15]. Boyd et al., identifies six different types of
congenital pseudoarthrosis of the tibia; type | are those
with anterior bowing and tibial defects, type Il have
hourglass constrictions of the tibia, type Il are those
with observed bony cysts while in type IV there is
pseudoarthrosis with sclerotic segments and march
fracture. Type V has in addition to findings in type IV a
dysplastic fibula, and in type VI, an intraosseous
neurofibroma or schwannoma is obvious [16]. Currently
the most frequently used classification system is that of
the Crawford [17] which has the advantage of being
descriptive and also being able to identify the different
stages of the disease. There are four types here viz: type
I, with anterior bowing and increase in cortical density
with a narrow medulla, type Il has anterior bowing and
narrow sclerotic medulla, type Il has anterior bowing
in association with a cyst or sign of fracture while type
IVS has anterior bowing with a clear fracture and
pseudoarthrosis often involving both the tibia and
fibula. The numerous classification systems noticed in
this disease condition is also a pointer to its marked
heterogeneity and the difficulty in summing up
etiology, natural history and treatment of this condition
in one classification [18]. CPT becomes conspicuous in
a child at his first year of life. Although, Andersen has
described a rare type with late onset which develops in
a tibia that was normal at birth but start showing
anterior lateral bowing between the ages of 4 and 12 [8].
Age of the patient at surgery is a clear factor in the rate
of healing achieved. Joseph et al., got consolidation in
as high as 92% of patients treated under the age of 3-
years old whereas patients after the age of 3-years he
got 72% [19]. Gouron et al., and Pannier et al., have
even reported bone union in patients as young as 14-
months of age [20, 21]. The perculiarities of the patients
in this case series is that, all presented after the age of 4
years with NF type I, hence they all had Crawford type
IV. It is therefore paramount for clinicians in our
environment to be well informed on the reality of the
presence of this condition despite its rarity. A higher
index of suspicion is required to be able to arrive at an
early diagnosis, so as to prevent all the complications
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that comes with delay in treatment and proffer a better
prognosis and chance of recuperation for the child.

CONCLUSION

CPT though rare, is however a disabling

condition in children with a challenging track of
management, seen more commonly among those with
NF type 1. The high variability in its presentation
makes it difficult to pave a natural history and a routine

pathway of presentation that can aid

in earlier

diagnosis, thus, clinicians are required to have a high
index of suspicion especially among children presenting
with features of NF type 1 in other to arrive at its
diagnosis earlier enough for an intervention by the
orthopedic surgeon to commence in good time.

REFERENCES

1.

Berber, R., Berber, O., Taguri, N., Maroju, R. S., &
Abdulla, S. (2009). Pseudarthrosis of the tibia:
emergency department presentation of
neurofibromatosis type 1 in a 4-month-old
infant. Emergency Medicine Journal, 26(4), 306-307.
Doi: 10.1136/emj.2008.064105.

Stammers, K., & Cope, S. (2015). Congenital

pseudoarthrosis in a child with
neurofibromatosis. Case Reports, 2015,
bcr2015212813.  http://dx.doi.org/10.1136/bcr-2015-
212813.

Shah, H., Rousset, M., & Canavese, F. (2012).
Congenital pseudarthrosis of the tibia: Management
and complications. Indian journal of
orthopaedics, 46(6), 616-626. Doi: 10.4103/0019-
5413.104184.

Karol, L. A. Haideri, N. F., Halliday, S. E.,
Smitherman, T. B., & Johnston, C. E. (1998). Gait
analysis and muscle strength in children with
congenital pseudarthrosis of the tibia: the effect of
treatment. Journal of Pediatric Orthopaedics, 18(3),
381-386.

Johnston, C. E. (2002). Congenital pseudarthrosis of
the tibia: results of technical variations in the
Charnley-Williams procedure. JBJS, 84(10), 1799-
1810.

Crawford, A. H., & Schorry, E. K.
Neurofibromatosis  update. Journal  of
Orthopaedics, 26(3), 413-423.

Siebert, M. J., & Makarewich, C. A. (2022).
Anterolateral ~ Tibial Bowing and Congenital
Pseudoarthrosis of the Tibia: Current Concept Review
and Future Directions. Current  Reviews in
Musculoskeletal Medicine, 1-9.
https://doi.org/10.1007/s12178-022-09779-y
Andersen, K. S. (1973). Radiological classification of
congenital  pseudarthrosis of the tibia. Acta
Orthopaedica Scandinavica, 44(6), 719-727.

(2006).
Pediatric

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Hefti, F., Bollini, G., Dungl, P., Fixsen, J., Grill, F.,
Ippolito, E., ... & Wientroub, S. (2000). Congenital
pseudarthrosis of the tibia: history, etiology,
classification, and epidemiologic data. Journal of
pediatric orthopedics. Part B, 9(1), 11-15.

Patwa, J., & Patel, R. (2013). A short series of
congenital pseudoarthrosis tibia. journal of
orthopaedics, 10(3), 123-132.
https://Doi.org/10.1016/j.jor.2013.07.002.

Ippolito, E., Corsi, A., Grill, F., Wientroub, S., &
Bianco, P. (2000). Pathology of bone lesions
associated with congenital pseudarthrosis of the
leg. Journal of pediatric orthopedics. Part B, 9(1), 3-
10.

Hermanns-Sachweh, B., Senderek, J., Alfer, J.,
Klosterhalfen, B., Buttner, R., Fuzesi, L., & Weber,
M. (2005). Vascular changes in the periosteum of
congenital pseudarthrosis of the tibia. Pathology-
Research and Practice, 201(4), 305-312.

Andersen, K. S. (1973). Radiological classification of
congenital  pseudarthrosis of the tibia. Acta
Orthopaedica Scandinavica, 44(6), 719-727. doi:
10.3109/17453677308989112.

Lloyd-Roberts, G. C., & Shaw, N. E. (1969). The
prevention of pseudarthrosis in congenital kyphosis of
the tibia. The Journal of Bone and Joint Surgery.
British volume, 51(1), 100-105.

Nicoll, E. A. (1969). Infantile pseudarthrosis of the
tibia. The Journal of Bone and Joint Surgery. British
volume, 51(4), 589-592.

Boyd, H. B. (1982). Pathology and natural history of
congenital pseudarthrosis of the tibia. Clinical
orthopaedics and related research, (166), 5-13.
Crawford Jr, A. H., & Bagamery, N. (1986). Osseous
manifestations of neurofibromatosis in
childhood. Journal of Pediatric Orthopaedics, 6(1),
72-88.

Morrissy, R. T. (1982). Congenital pseudarthrosis of
the tibia. Factors that affect results. Clinical
orthopaedics and related research, (166), 21-27.
Joseph, B., Somaraju, V. V. J., & Shetty, S. K. (2003).
Management of congenital pseudarthrosis of the tibia
in children under 3 years of age: effect of early
surgery on union of the pseudarthrosis and growth of
the limb. Journal of Pediatric Orthopaedics, 23(6),
740-746.

Gouron, R., Deroussen, F., Juvet, M., Ursu, C,
Plancg, M. C., & Collet, L. M. (2011). Early resection
of congenital pseudarthrosis of the tibia and
successful  reconstruction using the Masquelet
technique. The Journal of Bone and Joint Surgery.
British volume, 93(4), 552-554.

Pannier, S., Bourgeois, A., Topouchian, V.,
Pouliquen, JC, Finidori, G., & Glorion, C. (2007). 158
Induced membrane and cancellous graft in the
treatment of congenital pseudarthrosis of the leg in
children:  preliminary results apropos of 3
cases. Revue de Chirurgie Orthopedique et
Reparatrice de I'apparatus motor, 93(7), 106.

Citation: Ibrahim S, Musa A, Stephen Yusuf, Timothy E, Aremu A (2022). Congenital Pseudo-Arthrosis of the Tibia in
Patients with Neurofibromatosis Type 1: Case Series and Review of Literatures. EAS J Orthop Physiother, 4(4): 26-29.

© East African Scholars Publisher, Kenya

29


http://dx.doi.org/10.1136/bcr-2015-212813
http://dx.doi.org/10.1136/bcr-2015-212813
https://doi.org/10.1007/s12178-022-09779-y
https://doi.org/10.1016/j.jor.2013.07.002

