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INTRODUCTION

Where open reduction and internal fixation is used in metacarpal or phalangeal fractures of the hand, the margin of error in an anatomically 
difficult area is very small. If conservative treatment is used, however, joints and dynamic structures in the hand are immobilized, possibly to 
their detriment, and even so, reduction may not be successfully maintained.
External fixation with the Pennig Minifixator combines the advantage of secure fragment fixation with a minimally invasive procedure. Soft tissue 
dissection is not necessary, since in general indirect reduction is employed.
Until now, external fixation in the hand has required bridging of the joint in more than 40% of cases (Asche and Burny) because of the design 
of the fixator clamp. The Pennig Minifixator allows for the placement of threaded wires parallel to the joint surface and thus requires only 
minimal space for its application. Inventory is reduced, since the threaded wires do not need predrilling and are trimmed to length.

INDICATIONS FOR USE
The Mini-Fixation Systems are intended to provide bone fixation.
The Mini-Fixation Systems are indicated for fractures, joint fusion, joint distraction, lengthening and angular corrections in:
•	 foot and hand in adult patients
•	 foot, hand and forearm in pediatric patients 
(excluding newborns).

Please kindly refer to the product IFU PQMIN, to the Orthofix implantable devices and related instrument IFU PQSCR, and to the reusable 
medical devices IFU PQRMD that contain instructions for use of the product.
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EQUIPMENT REQUIRED
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Orthofix Equipment
The equipment available includes the following items, not all of which will be needed on every occasion:
a)	 Short PMF body (M402)	 h)	 L-clamps (M410, left and right)
b)	 Standard PMF body (M403)	 i)	 2.0mm threaded wires (M426, pack of 4)
c)	 Long PMF body (M404)	 j)	 1.6mm threaded wires (M420, pack of 4)
d)	 Short lengthening bar complete with spacer (M415)	 k)	 Compression-distraction nuts (M412)
e)	 Standard lengthening bar complete with spacer (M416)	 l)	 Two 3.0mm Allen Wrenches (10012)
f)	 Long lengthening bar complete with spacer (M417)	 m)	 Threaded wire extractor (M442)
g)	 Standard clamps (M411, pack of 2)	 n)	 Reduction forceps (M441, set of 2)
		
One Allen Wrench and the wire extractor are included for outpatient removal of the Minifixator.

General Equipment
The general equipment required comprises an air drill with reverse, a wire cutter and other equipment that might be necessary in certain 
situations.

	 PRECAUTION: During and after insertion, ensure correct positioning of the implants under image intensification.

MAINTENANCE OF ORTHOFIX EQUIPMENT

All the equipment should be checked before use: the appropriate number of threaded wires should be inserted into the clamps, and the cams 
on the clamps tightened with the 3mm Allen Wrench. If the dot on the cam moves more than 170 degrees, the clamp should be 
replaced. Both the locking of the clamp on the bar and the locking of the double ball-joint should also be checked before use.

	WARNING: All equipment should be carefully examined prior to use to assure proper working condition. If a component or instrument is believed to be 
faulty, damaged or suspect, it should NOT BE USED. 

a)

b)

c)

f)

e)

d)

g)

h)

k)

l)

n)

m)

i)

j)



The central element of the Pennig Minifixator is a double ball-joint with a single screw locking mechanism embedded in a module 15.5x15mm 
square. The central element connects two threaded bars to constitute short (a) (bars 28.1mm and 18.1mm), standard (b) (both bars 28.1mm) 
and long (c) (bars 28.1mm and 43.1mm) Minifixators.

The threaded bars are attached in turn to the clamp modules, of which there are two types: a standard clamp (a) and an L-clamp (b).
The L-clamp is designed to be used when the distance between the bone fixation points is very small. Two L-clamps facing one another, as 
shown above, will permit the insertion of two pairs of wires as little as 6mm apart. In view of this, and because the hexagonal locking screw 
must always face the surgeon, the L-clamp is available in two models, left (L) and right (R). The standard clamp is normally used for metacarpal 
or metatarsal bones, and the L-clamp for the phalanges.

DESCRIPTION OF COMPONENTS
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Compression and distraction are possible using supplementary nuts in association with the threaded bars to move the clamps in the desired 
direction. The nuts are turned using the 3mm Allen Wrench and one full turn of the nut through 360 degrees will compress or distract 
respectively, by one millimeter.

	WARNING: Compression is never recommended in a fresh fracture.

The clamp modules can each accommodate threaded wires in four different positions. Two wires are sufficient in most circumstances. The 
wires are specifically designed for use with the Minifixator to ensure good bone purchase. Standard Kirschner Wires are inadequate for 
the purpose and should not be used. The threaded wires are supplied in two combinations of thread diameter and total length: 2.0mm 
thread diameter and 100mm long (a), or 1.6mm thread diameter and 70mm long (b). In both sizes the threaded portion is 15mm long and the 
diameter of the unthreaded portion is 2.0mm. The wires are trimmed to length following insertion, increasing the versatility of the system and 
reducing the inventory required.

DESCRIPTION OF COMPONENTS

Compression:	 Supplementary nut placed outside clamp.
		  Clamp moves towards central element.
Distraction:	 Supplementary nut placed between central element
		  and clamp. Clamp moves away from central element.

Compression Distraction

15mm
100mm

70mm
15mm

a)

b)
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For lengthening, the ball-jointed PMF body should be replaced by a lengthening bar. These are supplied in three sizes: (a) short (80mm); 
(b) standard (100mm) and (c) long (120mm), and are used in association with either standard or L-clamps, and 2mm wires. A third wire 
may be added in each clamp to improve stability especially in osteoporotic bone and in the metatarsals. The lengthening bars are available 
complete with spacers, which should be placed with the angled side in contact with the standard clamp and the flat side in contact with 
the compression-distraction nut (see inset). In this way, complete surface contact between the nut and the standard clamp is ensured during 
distraction. When distraction is performed using an L-clamp, there is no need for the spacer (see inset).

DESCRIPTION OF COMPONENTS

Before the threaded wires are inserted into the clamp, the dot on the surface of the cam must be aligned with the white dot on the surface of 
the clamp. This opens up the holes in the clamp, allowing easy passage of the wires. When the wires are inserted into the clamps in a plane 
along the axis of the bone (a), they emerge parallel; when they are inserted in a plane at right angles to the diaphyseal axis (b), they converge. 
This is particularly useful when it is necessary to insert wires close to the joint or into very small fragments. Once converging wires have been 
inserted, the clamps can no longer slide on the wires. It is therefore important to determine the desired angle of wire convergence and the final 
distance of the fixator from the skin before inserting the second wire. The wires are locked into the clamp by tightening the cam. When wires 
are inserted into the bone, the clamp will always be stable provided the cam is securely tightened. Reduction can be carried out with the 
fixator in situ, using the manipulation forceps, and the maintenance of reduction is facilitated by the small number of locking screws requiring 
only one size of Allen Wrench.
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The First Clamp
A standard clamp is applied over the wire, ensuring that the dot on the surface of the cam is in line with the dot on the clamp surface. The 
clamp must always be positioned so that the head of the cam faces away from the bone to allow for subsequent tightening of the cam.

OPERATIVE TECHNIQUE

METACARPAL FRACTURES
Shaft Fractures of the Fifth Metacarpal

For metacarpals, the 2mm threaded wires (100/15) are used. A decision must be made, based on the X-rays, as to whether the wires can be 
inserted in an axial plane (i.e. parallel wire placement) or whether they will need to be introduced in a plane transverse to the bone axis (i.e. 
convergent wire placement). If there is one small fragment, convergent placement of the wires in this fragment is advisable. The minimum 
distance between a wire and the fracture should not be less than 3mm.

The First Threaded Wire
The first wire to be inserted is the one closest to the joint. It is introduced in the frontal plane using power instrumentation and, since its thread 
is not conical, it can be backed out if it has been advanced too far.

	WARNING: Do not excessively penetrate the second cortex with any type of screws to avoid soft tissue damage.

	 PRECAUTION: During and after insertion of the implants, ensure their correct positioning under image intensification.
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As a general rule, the clamp should be positioned about 5-10mm from the skin to allow for some post-operative swelling. The first wire is then 
trimmed so that about 5mm project beyond its margin. It should be noted that each wire must be trimmed after insertion to avoid obstructing 
the drill during insertion of the next wire.

The Second Threaded Wire
The second wire is inserted either parallel or convergent with respect to the first, according to the length of the fragment. When inserted in 
a transverse plane the wires converge so that they can be inserted into very small fragments. The second wire is now inserted under image 
intensification and trimmed to length. Some surgeons prefer to place an Allen Wrench in the cam during wire insertion to prevent vibration and 
subsequent movement of the cam away from the dot on the clamp surface.

OPERATIVE TECHNIQUE
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Fixator Selection and Application
Depending upon the dimensions of the bone and the site of the fracture, a short, standard or, occasionally, a long Minifixator Body is selected. 
One threaded bar is attached to the clamp holding the two wires.

The double ball-joint locking cam is then turned clockwise a little, so that ball-joint movement becomes slightly stiff. The long axis of the fixator 
can now be aligned with the long axis of the metacarpal, which should be reduced clinically. The second clamp is now attached to the other 
threaded bar.

OPERATIVE TECHNIQUE
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The Threaded Wires of the Second Clamp
The second set of wires is now inserted, usually longitudinal (i.e. parallel wire placement) to, but occasionally at right angles (i.e. convergent 
wire placement) to the diaphyseal axis. When choosing the position for these wires, care should be taken to ensure that the clamps have 
sufficient room on their respective bars to allow for final reduction. This again is monitored in both planes using the Image Intensifier.

Locking of the Cams and one Clamp
Once all the wires have been inserted, the clamps are locked to them by turning the cam on each firmly. Before final reduction, one of the 
clamps can be locked to its bar with the clamp locking screw, checking that the other clamp has room to move along its bar during the 
reduction procedure.

OPERATIVE TECHNIQUE
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Reduction
The fracture is now reduced using traction and counter-traction, taking particular care to avoid any rotational deformities, and bearing in mind 
that in flexion all fingers converge on the topographic location of the scaphoid. The reduction forceps are provided to distance the surgeon’s 
hands from the radiation source. For additional protection, radiation gloves are available and may be worn for this maneuver. The forceps grips 
the clamps to permit manipulation and, after reduction, tightening of the necessary screws without loss of position.

Final Locking
While the reduction is held as shown above, the second clamp is locked to the bar, maintaining the length of the bone. Following this, the 
double ball-joint of the Minifixator Body is locked to control angulation by turning the cam in the center of the Minifixator Body clockwise. At 
the end of the operation, a check should be made to ensure that sufficient space has been left between the skin and the fixator (minimum 
5mm). The wires are finally trimmed such that 2mm of wire protrudes from each clamp. This helps to prevent the sharp ends of the wires 
catching in the patient’s clothes. A dressing is applied in such a way that the Minifixator is fully covered. No circumferential dressing is 
necessary. The patient is encouraged to move fingers and adjacent joints from the day of operation. It is not possible, however, for the patient 
to carry out heavy work at this stage.

OPERATIVE TECHNIQUE
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The Minifixator is applied so that in one clamp the wires converge in the small distal fragment. The other clamp is applied in the same manner 
as described for a shaft fracture of the fifth metacarpal.

The First Threaded Wire
The first wire to be inserted is the most volar wire in the distal fragment. This wire is placed in the frontal plane, parallel to the articular surface. 
If possible, the joint capsule should be avoided. In very distal fractures, however, this may not always be feasible.

Sub-capital Fractures of the Fifth Metacarpal

The clamp is now applied over the wire and the wire trimmed.

OPERATIVE TECHNIQUE
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The second wire is now inserted in the clamp hole dorsal to the first, so that this pair is in the transverse plane. The second wire will converge 
with the first as it is being introduced, so that even small fragments can be penetrated by both wires. Convergence of the wires will only occur 
when the clamp is oriented correctly. If the clamp is mounted with the cam facing the bone, the wires will diverge. Penetration of the 
wires must be checked in both planes with the Image Intensifier.

	 PRECAUTION: During and after insertion of the implants, ensure their correct positioning under image intensification.

Completion of the Application
The remainder of the application follows that for shaft fractures of the fifth metacarpal. Rotational deformities very often occur in association 
with sub-capital fractures, and particular attention should therefore be paid to ensure correct rotational alignment.

Shaft Fractures of the First Metacarpal
Shaft fractures of the first metacarpal are treated in the same way as those of the fifth metacarpal (see pages 6-10). It is important, however, to 
avoid any tethering of the extensor and abductor tendons.

OPERATIVE TECHNIQUE
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A possible indication for use of the Minifixator is a comminuted fracture of the base of the first metacarpal. In this instance, the fixator is 
mounted between the trapezium and the shaft of the first metacarpal.

The Threaded Wires of the First Clamp
The first wires to be inserted are those in the trapezium. They are introduced in the transverse plane (i.e. convergent wire placement) using 
a semi-open approach in order to avoid injury to the tendons crossing the anatomical snuff-box. Note that in this indication both clamps are 
applied upside down.

Fractures at the Base of the First Metacarpal

Fixator Application
The Minifixator Body and the clamp for the shaft of the first metacarpal are now attached.

OPERATIVE TECHNIQUE
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The Threaded Wires of the Second Clamp
The wires for the diaphysis are now inserted in the longitudinal plane (i.e. parallel wire placement), and the deformity corrected by 
ligamentotaxis. If joint congruity cannot be achieved, open reduction should be carried out, and additional internal fixation with screw and/or 
wires may be necessary.

In the second metacarpal the wires are inclined dorsally at an angle of 30 degrees to the frontal plane.

In the third and fourth metacarpals the fixator is applied from the ulnar side. The wires are inclined dorsally at an angle of 45 degrees to the 
frontal plane. Care should be taken to avoid injury to the tendons and neurovascular structures on the volar side of the metacarpal bones 
during wire insertion.

Special Considerations in other Mecarpal Applications

OPERATIVE TECHNIQUE
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The First Threaded Wire
For a fracture close to the base of the proximal phalanx of the index finger, the first threaded wire (2.0mm) is inserted in the frontal plane, on 
the radial aspect of the base of the phalanx.

Fractures of the Proximal Phalanx of the Index Finger

OPERATIVE TECHNIQUE

The use of the Pennig Minifixator in the phalanges is somewhat more challenging, since the dimensions are so small. At the base of the proximal 
phalanx 2.0mm threaded wires can be used, but at more distal sites, 1.6mm threaded wires should be employed. Wherever possible, bridging of 
the joint should be avoided. If this is inevitable, care should be taken to ensure that over-distraction does not occur, and the joint should be fixed 
in a functional position. The L-clamp was developed to allow fixation in these small bones, and it enables the wires to be placed very close to the 
fracture line in both fragments. The principles outlined for applications to the metacarpal bones are applicable to the phalanges. Wires are placed 
first in the smaller fragment, and a transverse configuration of converging wires is usually necessary. In the proximal phalanx of the index and the 
little finger, the fixator can be applied in the frontal plane. In the middle and ring fingers, an angle of 45 degrees dorsal to the frontal plane is used. 
In the distal phalanx, the fracture may be held satisfactorily with only one wire in each fragment. In the other phalanges, two wires should be used.

PHALANGEAL FRACTURES



16

The First Clamp
A standard or L-clamp is applied over the wire, upside down, and the wire is trimmed to length.

The Second Threaded Wire
The second wire is inserted, dorsal to the first.

OPERATIVE TECHNIQUE
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Fixator Application
A short Minifixator Body is now mounted, and a second L-clamp or, if possible, a standard clamp, is attached.

Completion of the Application
The second pair of wires is inserted as described for metacarpal fractures.

OPERATIVE TECHNIQUE
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Most commonly, the fixator will be applied to fractures of the fifth metatarsal. The principles outlined for fractures of the metacarpals should 
be followed, and the fixator mounted in the frontal plane. Occasionally, a third wire can be introduced through a second standard clamp, 
depending upon the nature of the fracture and the degree of stability required. In the fifth metatarsal, the fixator should be applied upside 
down to permit the sole of the foot to touch the ground. Post-operatively, a special shoe may be worn.

Most commonly, the fixator will be applied to fractures of the fifth metatarsal. The principles outlined for fractures of the metacarpals should 
be followed, and the fixator mounted in the frontal plane. Occasionally, a third wire can be introduced through a second standard clamp, 
depending upon the nature of the fracture and the degree of stability required. In the fifth metatarsal, the fixator should be applied upside 
down to permit the sole of the foot to touch the ground. Post-operatively, a special shoe may be worn.

METATARSAL FRACTURES

In the first metatarsal, the fixator is also applied in the frontal plane, whereas in the second, third and fourth metatarsals, the wires are placed 
45 degrees dorsal to that plane. Again, careful attention should be paid to avoid injury to the extensor tendons and neurovascular structures on 
the plantar aspect of the metatarsal bones. In fractures of the toes, the principles are the same as those described for the fingers.

OPERATIVE TECHNIQUE
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Corrective Osteotomy
In congenital deformity, the fixator can be used to correct metacarpal, metatarsal or phalangeal malalignment. As a general rule, correction 
should be carried out at the site of the original injury in post-traumatic cases. Bone healing usually proceeds faster at the metaphyseo-
diaphyseal junction, and this site should be preferentially selected whenever possible. The application technique for corrective osteotomies is 
similar to that for metacarpal and phalangeal fractures, but one set of wires is applied at such an angle to the second pair that will result in 
correction of the deformity when they are reduced to the same plane following osteotomy.

The first pair of wires is applied in the transverse plane (i.e. convergent wire placement) close to the joint. The required amount of correction is 
estimated when deciding on the plane of insertion of the second pair of wires. The osteotomy is then carried out, preserving the periosteum, 
and correction performed. Provided that pre-operative planning was correct, the two pairs of wires should be in the same plane following 
correction.

The clamps are locked to the wires. The orientation of the bone is checked, and one clamp locking screw and the double ball-joint are 
tightened. Before the second clamp is locked to the bar, a compression-distraction nut is used to enhance the mechanical stability of the 
osteotomy site. Time to union is usually longer in corrective osteotomies than in fractures, and healing times of 9-12 weeks may be expected. 
During this period, physiotherapy plays an important role.

OPERATIVE TECHNIQUE

SPECIAL INDICATIONS



In principle, it is possible to lengthen phalanges, metacarpal and metatarsal bones. The most common indication, however, is likely to be 
lengthening of the first metacarpal following amputation of the thumb. A lengthening bar with standard clamps or L-clamps is applied in 
the frontal plane using 2mm wires. A third wire may be added in each clamp to improve stability, especially in osteoporotic bone and in the 
metatarsals. A metaphyseal or mid-shaft osteotomy may be performed. A compression-distraction nut should be placed on the lengthening bar 
before the second clamp is applied. The lengthening bars are available complete with spacers, which should be placed with the angled side in 
contact with the standard clamp and the flat side in contact with the compression-distraction nut (see page 5). In this way, complete surface 
contact between the nut and the standard clamp is ensured during distraction. When distraction is performed using an L-clamp, there is no 
need for the spacer.

A delay of 7-10 days before commencing distraction is advisable. Distraction is then performed at a rate of 0.5mm per day (one quarter turn 
of the nut twice a day). The rate of distraction should be temporarily increased where rapid ossification is observed, or reduced if ossification is 
slow.

	 PRECAUTION: In patients undergoing callus distraction, the regenerated bone must be checked regularly and monitored radiologically.

OPERATIVE TECHNIQUE
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Lengthening
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Soft Tissue Correction and Arthrodiatasis (Articulated Distraction)
The distraction capacity of the fixator can be used to widen the web space, for example, between the first and second metacarpal bones, 
following burns or scarring from other causes. This technique can be used to augment other hand surgery techniques and again, accepted 
surgical procedures should be followed. In contrast to bone lengthening procedures, soft tissue correction by distraction can be carried out from 
day one onwards. The Minifixator may be mounted between the first and the second metacarpals. The rate of distraction is between 0.5mm 
and 1mm per day (a half to one full turn per day). Substantial scar formation may need to be removed beforehand.

CONTRAINDICATIONS

DO NOT USE the MiniFixation Systems if a surgical candidate exhibits or is predisposed to any of the following contraindications:
- mental or physiological conditions who are unwilling or incapable of following postoperative care instructions
- severe osteoporosis
- HIV positive
- severe, poorly controlled diabetes mellitus
- suspected or documented metal sensitivity reactions
as it could result in a treatment failure in the intended population.

OPERATIVE TECHNIQUE



Removal of the Fixator and Threaded Wires
Removal of the fixator is carried out by unlocking all the fixator screws and sliding the fixator clamps off the threaded wires. The wires are then 
removed using the threaded wire extractor (M442) since, because of their threaded ends, they cannot be simply pulled out. The protruding 
end of the wire is inserted into the threaded wire extractor with the locking screw open. After tightening the locking screw with the 3mm 
Allen Wrench, the wire is removed from the bone by turning the threaded wire extractor in a counter-clockwise direction. It is important not to 
bend or twist wires as this may cause them to jam in the clamp. Removal of the wires can normally be done in the outpatient clinic without 
analgesics. Where the fixator cannot be removed as described above, due to deformation of the wire ends, or in cases where the wires 
converge in the bone, the wire or wires in question should be removed prior to fixator removal. If the wires have been trimmed too close to the 
clamp for secure attachment of the threaded wire extractor, the clamp should be pushed towards the skin to obtain better purchase. Should this 
not be successful, the wires should be cut between the skin surface and the clamp. After removal of the wires, the wire sites are washed with 
disinfectant and a simple dressing applied.
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POST-OPERATIVE MANAGEMENT
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Manufactured by: 
ORTHOFIX Srl
Via Delle Nazioni 9, 37012 Bussolengo (Verona), Italy
Telephone +39 045 6719000, Fax +39 045 6719380

www.orthofix.com 
PM-090-E0 I 05/21 (418425)

Distributed by:

Electronic Instructions for use available at the website 
http://ifu.orthofix.it
 
Electronic Instructions for use - Minimum requirements for consultation:
• Internet connection (56 Kbit/s)
• Device capable to visualize PDF (ISO/IEC 32000-1) files
• Disk space: 50 Mbytes
 
Free paper copy can be requested from customer service 
(delivery within 7 days):
tel +39 045 6719301, fax +39 045 6719370, 
e-mail: customerservice@orthofix.it

Caution: Federal law (USA) restricts this device to sale by or on the order of a physician. Proper 
surgical procedure is the responsibility of the medical professional. Operative techniques are 
furnished as an informative guideline. Each surgeon must evaluate the appropriateness of a 
technique based on his or her personal medical credentials and experience. Please refer to the 
“Instructions for Use” supplied with the product for specific information on indications for use, 
contraindications, warnings, precautions, adverse reactions and sterilization.


