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REVIEW ARTICLE

Floating injuries: areview of theliterature and
proposal for a universal classification

Anil AcarwaL, Manish CHADHA

From UCMS and GTB Hospital, Delhi, India

It istempting to describe any structure or body part
which isnot in continuity with its adjacent structures
as ‘floating’. The indiscriminate use of thisword has
led to description of complex injury patterns, surg-
eries, congenital anomalies, functional deformities or
even normal anatomical structures by a single vague
term ‘floating’. The article stressestheimportance of
proper description of an injury pattern, after enlist-
ing some of the ‘floating’ entities described in thelit-
erature. When the term ‘floating’ is used to describe
an injury in a limb, we suggest use of the proposed
universal classification system to prevent ambiguity,
help in prognosticating and scientific comparison of
resultsin such injuries.

INTRODUCTION

The term ‘floating’ has been used quite vaguely
in the literature to describe various injury patterns
/surgical procedures and even congenital anom-
alies. When the term is used to describe an injury
pattern, it commonly implies that a joint/bone has
lost its continuity at adjacent ends either as aresult
of fractures, fracture dislocations or pure disloca-
tions and hence has become ‘floating’. We enlist
here a few of the floating entities described in the
literature and the actual pattern/configuration of
that particular entity. The article tries to highlight
the improper and vague use of the term “floating”
in the literature for description of various injuries
and proposes a simple universal classification for
these so described injuries in limbs.

REVIEW AND DISCUSSION

A review of literature shows that various authors
have ascribed numerous meanings to the word
‘floating’ by attaching various body structures with
it. Table I gives a comprehensive list of ‘floating’
structures depicted in the literature.

The word ‘floating’ has been utilised virtually in
its literally sense/dictionary description of ‘moving
about or out of usual location’ (table 1) (23). Asis
evident from table |, it has been used to describe
complex injury patterns, surgeries, congenital
anomalies or even norma anatomical structures
(table ). So vague is the use of this term that some
authors have used the term ‘floating’ in the title of
their article without using it again in their whole
manuscript (6).

Where the term ‘floating’ is in common usage
for description of aparticular injury pattern, it does
not specify the exact components of the injury and
often underdescribes their true extent. For example
the term ‘floating elbow’ may or may not be an
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injury involving the elbow joint. This combination
of ipsilateral fracture of humerus and forearm
bonesis often aresult of high-energy trauma. There
may be associated neurovascular injury or exten-
sive soft tissue loss requiring a multispeciality sur-
gical approach. The injury may involve the articu-
lar surfaces of the elbow joint as well. Overall, the
floating elbow is an exceptionally complex injury
and the management can result in various compli-
cations like nonunion, infection, myositis ossifi-
cans, loss of elbow motion and forearm rotation
causing long-term functional disability of the
involved limb (22). Thusthe term ‘floating elbow’ is
an extra simplification of the injury components
and description of these complex and severe
injuries by such aterm can at best be only * catchy’
but grossly insufficient. The above discussion aso
holds true for various other injury patterns
described by the term.

The term ‘floating’ has also been utilised for
describing different injuries into one head. The
term ‘floating hip’ in one series is used to describe
two different groups— one group with femoral frac-
ture with an ipsilateral unstable vertical shear, or
‘open book’ pelvic fracture (14). The other group
includes the femoral fracture with an acetabular
fracture. There were differences in surgical proce-
dures, instrumentations and morbidity in the two
groups (14).

Degspite these drawbacks, the term “floating”
is widely prevalent and in common usage. There
have been many attempts to clear up the ambiguity
of this term, at least for some particular injury
patterns, by classifying them (12). The five-part

classification by Letts et al (12) for paediatric
floating knee injuries is quite descriptive and
standardised. It is now universally accepted for
classifying paediatric floating knee injuries (3).
Simpson and Jupiter (22) proposed a general classi-
fication and suggested that there should be three
categories of floating joints: 1) skeletal disruption
above and below an articulation without direct
injury to the intermediate joint ; 2) combined skele-
tal and direct articular injury ; 3) skeletal injuries
with or without direct articular injury including
neurovascular and soft tissue damage/injury which
affect ultimate functional outcome.

We believe that any description of a floating
injury should specify the fracture site, joint
involvement and an assessment of soft tissueinjury.
This is essential so that the true extent of skeletal
and soft tissueinjury can be specified, which would
help in predicting long term functional outcome
and make the comparison of results obtained at dif-
ferent centers for these kind of injuries more accu-
rate and scientific. We propose a universal classifi-
cation for floating injuries of extremities incorpo-
rating the above features (table I1). For example, S,
J O, represents a diaphyseal injury with minimal
soft tissue injury having a relatively good progno-
sis while S; J, O, would indicate a severe limb
injury where there is fracture at metaphyseal levels
with intraarticular extension at both fracture sites
and extensive soft tissue loss including a vascular
insult with a grave prognosis (table I1).

This classification is easy to interpret, provides
for treatment planning and prognosticating
patients. The classification presently lacks the

Table 1. — Proposed universal classification for floating injuries in extremities

Site Joint involvement Open

®

(©)
(Gustilo's classification) (8)

0 One side fracture only e.g.
floating shoulder

1 Both diaphyseal 1 One component intraarticular 1

2 One diaphyseal and 2 Both component intraarticular 2
the other metaphyseal

3 Both metaphyseal 3abc

0 Without intraarticular extension

0 (for closed injuries)
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direct evidence of outcome prediction and inter-
observer reliability. However, it is a well-known
fact that articular involvement in any fracture cals
for aguarded prognosis. The latter part of the clas-
sification is based on Gustilo’s classification of
open injuries, which is also well correlated with
outcome. We expect that with a more scientific
intercentre comparison of results using this classi-
fication by various trauma institutions, these short-
comings can easily be overcome. Most important-
ly, the classification will quantify the vague
description the term “floating” offers. This classifi-
cation has another limitation : it deals only with
extremity floating injuries. It cannot be utilised to
classify injuries like floating pterous bone, floating
maxilla, floating pelvis etc. However, thisisin con-
cordance with our previous suggestion that one
should refrain from describing complex injuries by
the general term ‘floating’.

CONCLUSION

Theinjuries described by theterm ‘floating’ usu-
aly represent complex injuries which result from
high-energy trauma (table 1). They are usualy
associated with major soft tissue and neurovascular
complications. Often these injuries are open in
nature and concomitant ligamentous injuries may
coexist. The use of this short descriptive term is
imprecise and misleading and its routine use is not
recommended unless standard classifications are
proposed and universally accepted (e.g. Letts et
al’s classification for floating knee injuries in chil-
dren (12)). There should be no hesitancy to describe
the injury pattern in full.

During radiological assessment of a joint in a
trauma setting, it is essential to include in the study
the joints proximal and distal to the obvious defor-
mity to timely detect other injuries, as amore obvi-
ous injury often masks other injuries. A femoral
shaft fracture can be associated with hip fracturein
5 to 30% of the cases and knee injuries in 18% of
the cases, and these associated injuries can easily
be missed if radiographs of pelvis and knee are not
included (4, 25).

The management of dislocations/fracture combi-
nation should follow the guidelines established for

individual lesions. Asagenerd rule, it ispreferable
to operatively stabilise both fractures. Where dislo-
cations are present, they should be reduced as soon
as possible. Where articular injury is present, oper-
ative reduction and stable internal fixation of the
articular fragments is advisable even with open
wounds. Open fractures should be debrided and
stabilised with external fixators.
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