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SUMMARY. Although the burden of traumatic lower limb amputation (TLLA) has been well described
when it concerns the adult population, there is an evident scarcity in literature concerning this matter in the
pediatric population. Our objective is to review the surgical burden and long-term outcome of lower limb
amputation among pediatric trauma victims who have experienced lower extremity amputation as the result
of an accident or injury. A PICO format was utilized. The population of interest includes only children and
adolescents suffering TTLA. The generation of data to be reviewed was executed using MEDLINE and
PUBMED. Altogether, all data that includes trauma in the pediatric population in the timeframe 1949-2019
was revised and yielded 13 observational studies. This systematic review includes statistical comparisons
between the group of interest of this review and the adult population. Other comparisons include those be-
tween the different sources. Our outcomes include a consistent pattern. This consistency between different
studies was opposed by certain contradictions. Disparity between the different reviewed studies was dis-
played in terms of the distribution of the most cited complications of TLLA among different sources and
the frequency of additional surgery. The dichotomy in the results of the reviewed studies highlights a gap
in the data relevant to TLLA in the pediatric population. In addition to the discrepancies in the available lit-
erature, the significant physio-anatomical differences between the pediatric and the adult populations which
are relevant to TLLA highlight a requirement for further studies regarding TTLA in the pediatric age group.
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RESUME. Alors que les conséquences d’une amputation de membre inférieur (AMI) en contexte trauma-
tique ont bien été décrites chez I’adulte, les données manquent chez I’enfant. Nous avons dans ce but réalisé
une revue PubMed (1949- 2019), a la recherche des conséquences a court et long termes d'une AMI chez
[’enfant et I’adolescent. Nous n’avons trouvé que 13 études, observationnelles, aux résultats parfois contra-
dictoires. Les types de complication et la nécessité de reprise chirurgicale étaient aléatoirement retrouvées
et semblaient différentes de celles décrites chez ’adulte. Nous avons réalisé une analyse statistique versus
AMI chez I’adulte, peu concluante. Cette comparaison difficile entre adultes et enfants ayant subi une AMI,
quand les deux populations sont différentes, pointe la nécessité d’études spécifiques concernant I’AMI chez
[’enfant.
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Introduction

Traumatic events occupy a top position in world-
wide rankings of the major causes of “mortality and
morbidity in children over the age of one year”.! A
significant proportion of trauma outcomes, more
specifically morbidity, have been noted to be promi-
nent and are allocated to lower-limb amputation
(LLA), “the removal of a part, or multiple parts, of
the lower limb”.2

LLA due to trauma or traumatic lower-limb am-
putation (TLLA) is a major cause of mortality and
morbidity in both the adult and the pediatric popu-
lations. TLLA’s impact on the pediatric and adoles-
cent population includes pathological and
physiological consequences and is estimated to be
equal to approximately 0.4 (or 40%).* Limb defi-
ciency can therefore be considered to occupy a
major role when it comes to limb deficiency second-
ary to either trauma.

The pathophysiological significance of TLLA can
be explained by the means through which traumatic
events affect children and adolescents as well as how
these effects of TLLA can be rehabilitated. More
specifically, it has been shown that “trauma can
cause extreme damage of the lower extremities and
can in some cases result in impossibility of saving
the injured limb”. These traumatic events and their
consequences lead to the requirement to conduct
LLA as part of life-saving trauma care. Therefore,
the damage traumatic events creates has serious ef-
fects and significant repercussions on the pediatric
amputee’s life. These effects include but are not lim-
ited to TLLA but occasionally to LLA itself that is
considered a source of burden in and of itself.

TLLA is caused by several different incidents
which present themselves in various forms. These
include but are not restricted to motor vehicle acci-
dents, lawn mower or power tool injuries, thermal
or electrical burns, recreational accidents, gunshots
and blast injuries. Although it has been indicated that
this data seems intricate and reveals depth in re-
search, a gap can be noted when it comes to this
realm of research since it mainly looks into the adult
population.*

Review of available relevant literature has dis-
played a significant gap in the data relevant to TLLA
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in the pediatric population. This gap includes and is
not restricted to a narrow consideration of war-re-
lated TLLA in the pediatric population and the re-
spective surgical burdens they may lead to.

Setting forth little focus on the pediatric popula-
tion when it comes to the surgical burden and long-
term outcome of war-related TLLA is problematic
considering the status of the international conflict
scene in which war “has drastically increased, espe-
cially in low and middle-income countries”. Conse-
quently, an increase in the percentage of civilians
who are subject to blast injuries is noted and results
in an increase in the number of children prone to
such trauma.

Considering the 75% increase in children living
in conflict zones and at risk of grave violations,
which in 2019 exceeds 356 million individuals, and
the significant number of armed conflicts, which ex-
ceed 160 in the last 30 years, it seems that a perva-
sive risk is imposed on the pediatric population.
These numbers, which are embedded in a tormented
international scene that puts more than 1 in every 6
children affected by armed conflict,’ reinforces the
need for further data in regard to the surgical burden
and long-term outcomes of TLLA in the pediatric
population.

The pediatric population that inhabits a conflict
zone displays a broad spectrum of injuries which
vary in size, intensity and location. War-related in-
juries have been identified to affect all organs of the
body and can range from a mild intensity to ex-
tremely severe. These conflict-zone injuries have
been attributed to gunshots, explosions, MVAs and
building destruction, and can be broadly classified
as crush injuries, blunt trauma, penetrating injuries
and burns.’

Considering the divergence between traumatic-
lower limb (TLL) injury occurrences in the pediatric
population as opposed to the adult one, the limited
data regarding the nature of surgical burdens and
long-term outcomes of TLL injuries which were in-
vestigated in Afghanistan more than 20 years ago,
leaving many questions unanswered, constitutes an
alarm call about the limitedness of the data in regard
to TLLA, and highlights the urgency for further re-
search.



The gap in literature relevant to TLLA in the pe-
diatric population is furthermore daunting since it
has been acknowledged that TLLA has a major po-
sition when it comes to traumatic extremity ampu-
tations. For that matter, around 60% of traumatic
extremity amputations occur in the lower limb. Con-
sidering this significant proportion, further research
ought to be completed since only mere detail is
brought forward with it.>¢

The burden of TLLA in the adult population has
been well reviewed. However, although pediatric
war injuries are a major cause of morbidity, mortal-
ity and disability, there is a general lack of literature
about traumatic lower-limb amputations in the pedi-
atric population, although these are more common
and extensive when compared to those occurring in
adults.>

Traumatic amputations have wide-ranging, seri-
ous consequences for the amputees and their fami-
lies. They are often complicated by a number of
problems in the limb-deficient child, such as: the de-
velopment of osseous overgrowth which is defined
as bizarre overgrowth of the stump which may lead
to skin perforation, pressure ulcers, difficulties with
the prosthesis, infection of the stump, stump pain,
neuroma and soft tissue problems. With these con-
sequences, revision surgery would be mandatory.”

Due to the lack of data regarding child health in
most of the past conflicts and the drastically increas-
ing number of children living in conflict zones, we
aim to review the surgical burden and long-term out-
come of lower limb amputation among pediatric vic-
tims of trauma after severe lower extremity
amputation. Our research is of significance since it
highlights the special treatment considerations that
children injured in a trauma setting need, and that
might be different from those required for adults.

Methods

PICO Format

In order to generate precise and distinct data to
be reviewed, a PICO format was used and includes
the presentation of the population of interest, the in-
tervention used in the search, the comparisons done
in order to generate a systematic review, which is
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extensive and covers all angles that could be used
for analysis, and finally the outcomes of our search.
These include but are not limited to statistical analy-
sis results, graphical presentation explanation, and
the essence of the comparisons which are part of the
search intervention. Below are the different compo-
nents of PICO which have been applied to our spe-
cific case; TLLA in the pediatric population.

Population. The population of interest in our sys-
tematic review includes solely:

traumatic lower limb amputation (TLLA) that in-
cludes only children and adolescents.

Intervention. The interventions used in order to
generate data include:

a systematic selection of data to be reviewed,;

the use of databases MEDLINE and PUBMED;

specific keywords used on database: lower limb
amputation, revision, reoperation, burden, long term
outcome, prosthesis, flaps, traumatic, pediatrics,
blast injuries, and war.

Comparison. While reviewing the data and stud-
ies at hand, comparisons corresponded to a tool that
embedded the systematic review of TLLA in the pe-
diatric population. These comparisons include but
are not restricted to:

between the group of interest of this review and
the adult population;

between the different sources with the same pop-
ulation of interest;

between the different outcomes that are present
following TLLA.

Outcomes. The outcomes in the PICO format of a
systematic review correspond to the results intrinsic
to the research at hand and which concerns TLLA in
the pediatric population. The outcomes (view Results
section) include but are not restricted to : outcomes
with consistent pattern. This repetitive pattern of re-
sults between different studies was, however, op-
posed by certain contradictions between the studies.

Study search

Computerized literature searches were performed
on MEDLINE and PUBMED databases using the
keywords: lower limb amputation, revision, reoper-
ation, burden, long term outcome, prosthesis, flaps,
traumatic, and pediatrics. All data that includes
trauma in pediatric population from the year 1949-
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2019 was reviewed. Trauma includes burns, blast
injuries, road traffic accidents, train accidents, motor
vehicle accidents, lawn mower or power tool in-
juries, thermal or electrical burns, recreational acci-
dents, gunshots, and explosion wounds that resulted
in lower extremity amputations.

Study selection

The literature was only included if the study pop-
ulation comprised of children and adolescent lower-
limb amputees as a group or as a sub-group.
Moreover, patients had to satisfy the following cri-
teria: reported problems with their stumps or if pa-
tients underwent revision surgery for a stump-related
issue.

A focus was set on the surgical burden in the re-
maining stump. Surgical burden is defined as stump
problems or related consequences on the amputee
after initial amputation, such as stump pain and/or
phantom limb pain, late infection of the stump, os-
seous overgrowth, revision of a skin graft, stump
prosthetic fitting related problems, and number of
operations after the primary amputation, as these
consequences often require multiple operative de-
bridement and frequent revision to higher levels of
amputation.

We defined the indications for revision surgery
requiring surgical intervention to be anything that
includes any of the following:

stump pain and/or phantom limb pain;

late infection of the stump;

osseous overgrowth;

revision of a skin graft used primarily to conserve
stump length;

improvement of the stump for prosthetic fitting.

In this review we included pediatric patients who
lost one or more limb(s) due to trauma-related acci-
dents. Any study that includes adult and pediatric
population was mentioned in our review.

Results

Studies demonstrated that stump problems after
lower limb amputations are important factors which
impede proper prosthetic fit and the functional out-
come of amputees. Patients with severe lower ex-
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tremity injuries can expect a significant number of
complications, most notably osseous overgrowth,
soft tissue pathology and infections, neuroma and os-
teomyelitis. A large portion of these will require ad-
ditional operative treatment. Fig. [.I and 1.2
illustrate the distribution of the most cited complica-
tions of lower limb amputation for each respective
study. Although it illustrates variation in distribution,
osseous overgrowth is the most common complica-
tion followed by soft tissue pathology and infections.

Fig. 1.3 shows the frequency of additional operative
procedures in each of the evaluated sources. There is a
wide variation in the frequency of additional surgery,
ranging from 11.6% to 50%.°

The postoperative course and the long-term func-
tional outcome of patients sustaining severe lower
extremity trauma were marked by a substantial num-
ber of complications and variation in the incidence
of anatomic stump problems. One of the studies that
investigated the prevalence of stump overgrowth in
pediatric burn patient amputations revealed that 104
lower limb amputees had an average age of 7.48
years at the time of amputation. Furthermore, 17 of
those 104 amputees, or 16.3%, required surgery for
stump overgrowth, with 41.5 months mean time to
overgrowth from primary amputation to revision
surgery.'?
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neuroma
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Fig. 1.1 - Distribution of most cited complications of traumatic lower
limb amputation (TLLA) in pediatric trauma victims with respect to
each relevant reviewed study
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Fig. 1.3 - Frequency of additional operative procedures after trau-
matic lower limb amputation (TLLA) of pediatric trauma victims in
the relevant reviewed studies

A revised series comprised of 82 extremities. 48
extremities were within the age range between 20
and 74 years. Leg prostheses are reported to be fitted
prior to their 16" year of time of follow-up. 29 cases
out of these 48 were reported to have required re-
peated surgery, indicating a percentage of 39%. In
about half of these, surgery had been repeated even
several times throughout childhood.!

In another study conducted between 1984 and
1994, 17 children with LLE amputation were iden-
tified as treated for injuries sustained in train acci-
dents, the average age at injury was 11 years (range,
6-16 years), 2 of the children (11.76%) required re-
vision of amputation stumps for overgrowth. After
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that, one of the 2 underwent a second stump revision
for overgrowth, while the other one required de-
bridement of a chronic osteomyelitis of the tibia and
simultaneous excision of the proximal fibula for dif-
ficulties with prosthetic wear.’

Thomson, Martin & Murray followed 24 amputa-
tions due to direct trauma, 5 due to burns, 4 due to
sepsis, and 2 due to pseudarthrosis, with mean age of
8 years at the time of amputation. The stumps were
resurfaced with 28 free split skin grafts, usually done
primarily, and 7 simple pedicle flaps, including 1 local
and 6 cross-leg. Five years of continuous prosthetic
wear was noted as the minimum time for inclusion of
a patient in the “acceptable graft durability” group. If
the graft durability was acceptable, revisionary sur-
gery was necessary in 12 stumps for osteophytes (8),
contractures (3) and osteomyelitis (1)."

In addition, Vocke and Schmid reviewed 6 cases of
post-traumatic amputation of the lower extremity in
children aged 2 years to 17 years old, in which they
found osseous overgrowth stump complications to be
common in their series, occurring in 4 out of 6 (66%).'

As per a Liu et al. study of 80 residual limbs,
mostly lower extremity, all caused by trauma in chil-
dren aged between 9 and 20 years (mean age 28.8 +
12.4), the mean duration from primary amputation
to surgical revision of stump problems was reported
to be 32.7 months. Fifty-six residual limbs (70%) re-
ceived revision surgery for bone spurs, which were
observed more frequently in unilateral amputation
than in bilateral amputation, with significant statis-
tical difference (p=0.018). About 47.5% patients had
aneuroma, 30% patients had excess soft tissues, and
17.5% patients had ulcers. Twelve patients had a re-
vision more than twice because of neuroma, bone
spur or heavy scar. Five patients, who felt discom-
fort, recurrent ulceration, or scab and callus forma-
tion after wearing their prosthesis, received
re-amputation surgery for their residual limbs.’

Bourke described 71 revision candidates with age
range 6-83 years (average 43.9 years): 61% were in
amputees who had suffered trauma. The average
time from the primary amputation to the revision
procedure was 8 years and 5 months. Reasons for
revision showed that soft tissue pathology and infec-
tions was the highest at 31%, followed by bone
pathology (18.3%), pain from neuroma (14.1%) and
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other causes of pain, with a percentage of 5.6%. A
total 36.6% amputees had more than one revision.?

In a study by Tukiainen and colleagues in 2002,
10 stumps were reconstructed with latissimus dorsi
free flaps, where in five stumps the reconstructions
were done during an acute post-traumatic phase,
while in four stumps it was done for late problems
with the stump. For the remaining one patient, the
reconstruction was done nine weeks after a below-
knee amputation for ischemic necrosis after sep-
ticemia. All flaps survived, but the venous
anastomosis had to be revised in three patients in the
early postoperative period. The flap was secondarily
debulked in three patients.'*

Blazar et al. conducted a study on children who
had sustained train injuries and had undergone an
amputation. Secondary surgical procedures were re-
quired in 50% of survivors.’

O’Neal followed 38 amputations including upper
and lower extremities. The average age of a child at the
time of amputation was 10.2 years, 43% required revi-
sion for bony overgrowth, with 14% overall incidence
of multiple revision at traumatic amputation site.'

Walker reviewed the long-term functional out-
come of lower limb amputations following a trau-
matic injury, where 87 patients were subject to
analysis. The average time since amputation was 15
years, and seventeen (36%) patients of the BKAs
and seven (32%) of the AKAs required further
stump surgery. Over half of the ‘early’ BKAs re-
quired reoperation, five (29.4%) due to juvenile
bone overgrowth and one (5.8%) due to a neuroma.
There were consequential problems which were re-
lated to technique, eight cases had excess bony
prominence of their stump, and one had excess soft
tissue covering bone. Four of the BKAs had three or
more operations, and phantom pain was commonly
experienced by 68 per cent of the BKAs and 75 per
cent of the AKAs. Sixty-six per cent of the BKAs
and 45 per cent of the AKAs had skin breakdown
problems.'®

Trautwein et al. reported 4 patients out of 30
(13.3%) with wound infections in lower extremity
stump. Gram-negative organisms (Pseudomonas,
Enterobacter, and unidentified rods) were identified
in all patients; in two patients, the infections were
polymicrobial.!”



Discussion

Pediatric trauma survivors are likely to suffer on
many occasions from lower limb amputations,
which often result in disability and psychological
consequences on the amputee due to multiple oper-
ative debridement and frequent revision to higher
levels of amputation. The prevalence of these in-
juries in children, alongside the repercussions of
lower limb amputations on the pediatric amputee’s
quality-of-life, emphasizes the surgical burden of
these amputations and the importance of reviewing
their long-term outcomes.”!!

Even though several of the most discomforting
complications in the adult population, such as os-
teomyelitis or phantom limb pain, have been shown
to occur only mildly in children, review of the lim-
ited available literature reveals a significant compli-
cation of traumatic pediatric amputations: osseous
overgrowth or symptomatic bony spur, which dis-
plays wide variability in occurrence, ranging from
5% to 86%."* Osseous overgrowth mainly occurs in
a cone shape with a sharp tip or spike, or as ectopic
calcifications."® This primary complication, which
was noted in 8 out of the 13 reviewed sources (Fig.
1.1), imposes a significant burden on the amputee’s
life since it can lead to skin perforation, pressure ul-
cers and difficulty with prosthesis fitting. The reper-
cussions of osseous overgrowth, a major
complication of lower limb amputation, severely af-
fect the life of the pediatric patient and that of his
family, which emphasizes the urgency of reviewing
the burden of lower limb amputation — an underre-
ported issue in the pediatric age group.

The pathophysiology underlying the recognized
increase in heterotopic ossification - the phenome-
non of terminal overgrowth — displayed in bomb
blast victims exposed to high-energy injuries, is best
explained by high osteogenic activity of the child’s
periosteum.>!® The degree of damage to a number of
potentially osteogenic tissues (bone, cartilage, pe-
riosteum, and muscle) also accounts for terminal
overgrowth, especially through the periosteal growth
mechanism, which is further stimulated by weight-
bearing within the prosthesis, resulting in a cartilagi-
nous spike that slowly ossifies. Terminal overgrowth
is apparently not related to epiphyseal growth since
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it cannot be prevented by epiphysiodesis.'” In addi-
tion, osseous overgrowth requiring primary revision
would most likely occur at the site of a traumatic
metaphyseal amputation in an amputee who has not
yet reached skeletal maturity.'> That further high-
lights the additional burden present in pediatric pa-
tients who display augmented complications -
especially those which involve osseous over-
growth.'” Consequently, more operative procedures
and long hospital stays would be endured by the am-
putee, which is underreported in the literature. Fur-
ther data collection on pediatric patients’ needs are
therefore required in order to accurately report the
complications associated with traumatic lower limb
amputation.

The additional burden that pediatric trauma am-
putees experience in comparison to those in the adult
population is also highlighted by different respective
heterotopic ossification trends illustrated by each
age group. In fact, overgrowth after maturation is
minimal compared to overgrowth in amputees sus-
taining injury at an early age. This is in agreement
with several of the reviewed studies, which show
that the highest rate of problems related to osseous
overgrowth is present in amputees under the age of
10, and that such complications were mainly seen
when amputation had been done early in life, below
the age of six.!®!! These findings can be supported
by the fact that osseous overgrowth will cease when
the child reaches skeletal maturity, since it is not the
chronologic age of the amputee that is critical for
overgrowth, but rather the skeletal maturation and
overall growth potential'* leading to multiple oper-
ative debridement and frequent revision to higher
levels of amputation in the long term.>!:141920 n
contrast, other studies recognized several instances
in which primary amputation occurred after the age
of 12 years, and where overgrowth requiring revi-
sion has developed.'s

The results of our review, which illustrated the
most common complications of lower limb amputa-
tion (Fig. 1.1) as well as the frequency of additional
operative treatment in the different reviewed studies,
presented contrasting results. Although most sources
revealed osseous overgrowth as the most frequent
complication in lower limb amputees and as the
most common reason for surgical revision,”!*1%13.15.16
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variation has been noted in the distribution of com-
plications with respect to the reviewed sources, since
the frequency of osseous overgrowth gave values
ranging from 5% to 86%.'> Moreover, some studies
presented soft tissue pathology and infections as the
most common stump-related complications.>’

Because of the complications of traumatic lower
limb amputation (Fig. /.1), in nine out of 13 re-
viewed studies, surgery had to be repeated and ad-
ditional operative treatments had to be performed
(Fig. 1.2). In general, within a few years of amputa-
tion, surgery had to be repeated and, occasionally,
additional operation was required even two or three
times due to osseous overgrowth.*”-!>12! Variation
in the frequency of additional surgical treatments in
the pediatric population and their respective starting
points and repercussions have also been underre-
ported, which highlights the scarcity in literature and
corroborates the urgency of further studies.

Revision surgeries for bone spurs were observed
more frequently in unilateral amputation than in bilat-
eral amputation, with significant statistical difference
(p=0.018). This may be due to the fact that unilateral
amputees use their stumps more often.” Further studies
are required in order to assess the following.

From a surgical perspective, surgical success for
revision surgeries was most effective for bony over-
growth rehab after revision surgery.?

Moreover, surgical revision can be reduced by
capping the stump with autologous material from the
injured limb as compared to resection and revision
or the use of a silastic bung.> Once full growth of the
limb has taken place, the patients can have their
prosthesis.?

Special considerations in regard to prosthesis re-
placement need to be highlighted as well when it
comes to lower limb amputation in the pediatric pop-
ulation. These considerations are essential in view
of the growth patterns during childhood and adoles-
cence, where intervals between replacements are
prolonged. Consequently, pediatric patients must
have their prostheses replaced once a year as op-
posed to adult patients who only need to have their
prostheses renewed at intervals from two to six
years, depending on their trade and walking activ-
ity.?? No significant relationship was noted between
gender and stump-related trauma causes.’
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An urgent claim regarding stump length ought
to be advanced in view of peculiar review of rele-
vant literature and the morphing of a perspective
regarding an underreported matter in the pediatric
age group. If amputation is necessary, resection of
all devitalized soft tissue and bone must be per-
formed and is necessary since the length of the
stump is of vital importance for later rehabilitation.
Therefore, primary focus should be placed on the
preservation of an adequate stump length, particu-
larly in pediatric trauma amputees,*!* since their
injuries require multiple operative debridement and
frequent revision to higher levels of amputation in
the long term.”!'

Engineering a focus-based approach aiming to
conserve and salvage as much of the bone, muscles
and other soft tissues as possible without compro-
mising adequacy of debridement can be reinforced
by the surgeon’s awareness of the differential bone
growth rates of long bones. For that matter, a pivotal
role in a growing limb is played by the physis.
Hence, noteworthy efforts should be placed in its ph-
ysis preservation and surgeon awareness, which can
have far-reaching consequences for later rehabilita-
tion and prosthesis fitting.>!!

Review of the available literature showed that
osseous overgrowth in pediatric amputees is a
cause of significant morbidity requiring revision
of both stumps and prosthesis. This problem man-
ifests itself as a spike-like prominence of new
growth protruding from the distal end of the tran-
sected bone with failure of soft tissue and skin to
keep itself in place with that of the bone. The af-
fected residual limb is often tender and inflamed,
and prosthetic wear can grow very uncomfortable.

Although modifications to the socket or a new
distal pad may relieve pressure temporarily, surgi-
cal revision becomes necessary when the overly-
ing skin begins to erode. Hence, complications of
lower limb amputation can be disabling and need
regular follow up and surgical revisions. It is there-
fore the responsibility of a surgeon to follow up
regularly with his patient. Alongside the surgeon,
a multidisciplinary support team is needed for han-
dling and resolving the various anatomic and so-
cial problems implicated in lower limb
amputation.



Conclusion

The scope of available literature which examines
pediatric trauma amputees is quite narrow. It is char-
acterized by very few publications compared to
those pertaining to the adult age group with the same
condition. Our attention was focused on reviewing
all data that includes trauma in the pediatric popula-
tion from the year 1949-2019. Altogether, 13 obser-
vational studies were covered.

The results of our review illustrated the most
common complications of lower limb amputation
(Fig. 1.1) as well as the frequency of additional op-
erative treatment in the different reviewed studies.
Osseous overgrowth is the most cited problem of
lower limb amputation. It imposes significant bur-
den on the amputee’s life since it can lead to skin
perforation, pressure ulcers and difficulty with pros-
thesis fitting. The repercussions of osseous over-
growth, a major complication of lower limb
amputation, severely affects the life of the pediatric
patient and that of his family, which emphasizes the
urgency of reviewing the burden of lower limb am-
putation.

Variation in our results has been noted. Although
bony spur was the complication that was most cited
in the reviewed literature, variation in its frequency
is very clear, ranging from 5% to 70%. Moreover,
dichotomy is found in the results of the reviewed
studies. Some studies presented osseous overgrowth
as the most frequent complication of TLLA, whereas
others referred to soft tissue complications as the
most common.?’
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Other variations in literature values have also
been noted in the frequency of additional surgery,
which ranged from 11.6% to 50%.°

Reviewed literature showed a deficit in essential in-
formation, which not only would provide insights for
the surgeon and multidisciplinary team to reduce the
operative burden in pediatric trauma amputees but
would also increase the efficiency of recovery and pro-
vide key elements for the engineering of a focus-based
treatment which aims on increasing bone and tissue
preservation without compromising adequacy of am-
putation. It is therefore essential that further studies fo-
cused on the pediatric population be conducted to get
a better understanding of the stump-related long-term
surgical consequences and other related anatomical
and social problems and complications.

The anticipation and awareness of the long-term
problems faced by pediatric trauma amputees is nec-
essary prior to amputation, and requires vigorous
management through a multidisciplinary treatment
approach. Parental support and counseling are nec-
essary as well to help identify effective coping
mechanisms.

Engineering a focus-based approach aiming to
conserve bone and tissue as much as possible with-
out compromising adequacy of amputation is possi-
ble and can be reinforced by the surgeon’s awareness
of differential bone growth rates. The impact such
an approach would have on a pediatric amputee’s
life is considerable. Not only would it yield innova-
tion in the field of reconstructive surgery, but it
would also improve the quality of life of children
who have endured severe trauma.
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