ACTUAL STATE OF THE ART ON THE
KNOWLEDGE OF CARPAL KINETICS

(and surgical implications)
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Introduction: % realize the carpal kinetics is an essential knowledge
in the clinical-surgical judgment. In literature, the carpal physiology has
been an enigma replaced by uncertain thesis. The carpal model of Kapandj
(1974) - “The chain movement carpal model” Gilford (1943) — “The
columnar carpal model” Navarro (1919) - “The geometry varying carpal
model” Taleisnik (1976), - “The ring carpal model™ Lictman (1981), etc.
(Fig. 1)(1,2,3) - have disclosed real aspects without, nevertheless, to gather
the intimate device of carpal structure (4) - (Fig. 1). The consequences
have been the clinical and surgical approximation. This way, the STT
arthrodesis (based on the columnar concept), the SL arthrodesis (based on
the Kapandji-ring vision), the Scapho-Capitate and Lunate-Capitate
arthrodesis, result dubitative to the controls (5). On the contrary, the
aforesaid theses don't have explain the success of the first carpal row
resection. Besides, the Carpal Instability (CI) has been misinterpreted: a
mechanical concept defined with descriptive terms beginning from the
DISI-VISI patterns of Linscheid (1972) (Fig. 2 - A). In fact, this vision
does not contemplate, the proximal sub-luxation of capitate and, consequently,
the dislocation of rotation carpal centre (Fig. 2 - B). In real, this mechanical
fact qualifies CI and consents to define its dynamic forms, also.

Material and Methods: Recently, the mentioned gap seems
to be reduced by means of Biarticular Concentric Carpal Mechanism
(BCCM) — in agreement to accredited experimental, clinical-surgical and
philogenesis data - with these modern concepts (6).

1) - Carpus is devised as a femur biarticular prosthesis in which the little-head
is reproduced by - the capitate’s head that, on scaphoid and lunate, it constitutes
the enartrosic articulation of the Coxa Manus. The carpal condyle as a meniscus,
contains it and warrants its mechanical stability (Fig. 3).

2) - During movement, the carpal condyle undergs a torsion with focus in the
capitate head. In the same point the radiocarpic-axle and hand-axle converge
to costitute the rotation carpal centre (CR). The maintenance of this collimation
is the categorical imperative of carpal stability and normal wrist function.
This involves the equidistance of the capitate by the radio (unvariabiliy of the
carpal height) necessary to the static-dynamic firm grip (Fig. 4).
3) - The Coxa Manus disruption implicates radiocarpic-axle/hand-axle
divergence and defines CI. In practice, the check of a static or dynamic
displacement of capitate’s head is patognomonic of CI (Fig. 2).
4) - In the clinic, CI is the most frequent syndrome following carpal lesions.
For this, indifferently in the injured side, the mechanical symptoms are
always the same. The pain is a proprioceptive defence activated when the
fixity of CR is lost and that it manifests in various degree with weakness,
tenderness, antalgic contracture and rigidity. The other secondary symptoms
are correlated to the damage side and its temporal evolutions with, click,
positiveness of the instability tests, swellings, nervous compressions,
malalignments, artrosis, etc. In consequence, in injured wrist the principal
surgical target is to obtain the restoration of radiocarpic-axle/hand-axle
convergence or, says with other terms, the reposition, even if only substitutive,

of the CR.

Discussion: The Coxa Manus Surgery (CMS) is the application of
the aforesaid methodology (7): when restitutio ad integrum is possible, to
reset the CR is enough the osteosynthetis and/or the ligament reparation
(f.e. in the fracture and/or scaphoid pseudoarthrosis or in SL dissociation,
etc.); instead if this is impracticable, surgical solutions exist deduced by
BCCM. In fact, since the carpus pivot is the Coxa Manus and since the
carpal condyle is a meniscus, the importance of surgical recovery of
damaged radiocarpic joint or disrupted first carpal row, is relative: both,
to the limit, can be sacrificed. In alternative, to reset the CR, a valid option
is “to simplify the carpal function” by concentration of movement on
capitate head (or, if this is damaged, using a substitutive prosthesis) (Fig.
5—6). This way, according to the damage, the capitate head (or its prosthesis)
can be articulated on the radius-lunate-emiscaphoid arthrodesis (Coxa
Manus Reconstruction) with increment of physiological centre-carpic
movement (Case | — Fig. 7 — B) or directly substituted (Case 2 — Fig. 9 -
10) or can be articulated on the radio by the Substitutive center-carpic
resection-arthroplastic (Case 3 — Fig. 11 —12).

Conclusion: the application of CMS - to the SLAC / SNAC / SCAC
wrist, to the failures and malunions of distal radius fractures, to the failures
of the scaphoid non-union surgical treatment, to the damages following
post traumatic treatment, to the collapsed Kienboeck, etc. - has gotten
reliable and satisfactory clinical results ().
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Fig. 4 The radiocarpic and hand-axle converge in the
capitate head to constituite the Rotation carpal centre,
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Fig. 5= 6 In injured wrist, when restitutio ad integrum iz impossible, a valid option is “to simplify the carpal
Junction” by concentration of movement on capitate head. In fact, since the carpal condyle is a meniscus and
the carpus pivot is the Coxa Manus, surgical recovery of radiocarpic joint and/or first carpal row, is relative:
hoth, to the limit, can be sacrificed. This is the reason of the success of first carpal row resection.
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Fig. 7- 8 Case 1 - (7) SNAC wrist, with severe dislocation of CR, treated by radius-lunate-emiscaphoid
arthrodesis (Coxa Manus Reconstruction). (8) Good result, four years post operation. The capitate’s head
has reascended of 3 mm and the recovered wrist motion is 80%.

Fig. 9- 10 Case 2- %A B) Malunion of capitate head in the right wrist, (C,[3} The RM shows the disruption
ul'f'mm Manus caused by L.lplmh head sub-luxation and, in consequence, dislocation of CR. The clinical

ion presents i hanical stiffness. 1INE,F,G) Treated by Coxa Manus Reconstruction
usmg a substitutive capnatc head pmsthcms. (H.LL) 25 months post operation, the complex recovered of carpal
kinetics and wrist function is present,
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Fig. 11-12 Case 3
resection in every way. In fact, in this ngid and painful SLAC wrist with radiocarpic arthrosis and capitate head
necrosis (11), is possible to observe the good recovered of wrist function 30 months post Substitutive center-
carpic resection-arthroplastic (12).

- Using the ive capitate head prosthesis is possible to perform first carpal row




