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SURGICAL TECHNIQUE

IV. SURGICAL TECHNIQUE

a detailed instruction of conduct.

a The following description covers the most important stages of the implantation of the humeral intramedullary nails; however, it is not
The surgeon decides about choosing the operating procedure and its application in each individual case.

IV.1.INTRODUCTION

X-Ray of humeral fracture in AP and lateral position shall be performed before starting the operation in order to define the humeral shaft fracture type and to choose
the proper nail size (length, diameter).
If required, X-Ray of the opposite healthy humerus shall be performed.
The operation shall be performed on the operating table equipped with X-Ray device and visual track. Patient shall be placed supine or on the healthy side (depends
on surgeon’s preference), on the edge of the radiolucent table.
The intramedullary nail can be inserted into medullary canal as follows:

- proximally (from humeral joint side),

- distally (from distal part of bone shaft).

The proximal surgical approach of intramedullary nail shall be prepared by:
« 2-3 cm skin incision, starting from clavicle-shoulder joint in anterior-lateral direction but parallel to deltoid muscle fibers,
- splitting fibers of deltoid muscle,
« exposing supraspinous muscle attachment and its slight splitting.

IV.2. PROXIMAL INSERTION OF THE HUMERAL NAIL
[V.2.1. OPENING OF THE MEDULLARY CANAL
1 After preparing the surgical approach, in order to open the medullary

canal, use the electric drive to insert the guide rod 2.8/385 [40.5531]
slightly medially to the greater tubercle in the axis of medullary canal.

e This step should be performed under image intensifier control.

Guide rod [40.5531] acts as a guide for the cannulated awl or drill.

A Guide rod 2.8/385 [40.5531] is a single use instrument.

40.5531

The above description is not detailed instruction of conduct. The surgeon decides about choosing the operating procedure.
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2a [nsert protective guide [40.5315.100] with protective guide 12.5/4
[40.5886.100] via the guide rod 2.8/385 [40.5531], until the cortical bone
is reached.
Open the medullary canal guiding the cannulated drill 9.5/3.0 [40.5885.100] via
the guide rod.

40.5531

— = 40.5886.100

e 40.5885.100

‘;b It is also possible to open the medullary canal using the curved awl
8.0[40.5523], guiding it via guide rod for the depth of approx. 7 cm.

Remove the awl and the guide rod.

It is recommended to open the medullary canal with technique
described in steps 1 and 2. The chosen surgical technique depends
on surgeon’s preference and available equipment in the operation suite.

40.5523

The above description is not detailed instruction of conduct. The surgeon decides about choosing the operating procedure.
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IV.2.2. PREPARATION OF THE MEDULLARY CANAL

Reamed canal

3 Insert the guide rod 2.5/580 [40.3673.580] into the medullary canal

to the appropriate depth, reducing the fracture at the same time.

Gradually widen the medullary canal using flexible reamers with 0.5mm incre-
ments, until reaching the diameter which is 0.5mm wider than the diameter
of the humeral nail, for the depth not lesser than the nail length.
The proximal part of the medullary canal should be reamed to the diameter
of 11mm, to the depth of approx. 7cm. (proximal part of the nail is wider than its
distal part).

Remove the flexible reamer.
Leave the guide rod [40.3673.580] in the medullary canal.

40.3673.580

4 Place the nail length measure [40.5098] onto the guide rod 2.5/580
[40.3673.580] until it contacts the bone. The end of the guide rod indi-
cates the implant length.

40.5098

5 Inthe case of using solid nail, remove the guide rod 2.5/580 [40.3673.580]
from the medullary canal using the guide rod handle [40.1351].

The medullary canal is prepared for the humeral nail insertion.

40.3673.580
e 401351

The above description is not detailed instruction of conduct. The surgeon decides about choosing the operating procedure.
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IV.2.3. TARGETER ARM AND NAIL ASSEMBLY. DISTAL TARGETER POSITIONING

6  Using the wrench 58 [40.5304] and the connecting screw Méx1 spec.
-62[40.5884], mount the intramedullary nail to the targeter arm
[40.5881].

7 Mount the distal targeter [40.5883.100] onto the targeter arm [40.5881].
8 Using two set blocks 9/4.0/3.0 [40.5890.100], position the slider of the tar-
geter with distal locking holes of intramedullary nail.
Lock the slider of the targeter using the screwdriver [40.5575.100].

CHECK:
A Properly set and secured slider enables set blocks to smoothly hit the nail
holes.

Remove set blocks from slider of the targeter.

-— 40.5884

405881
——— 40,5304
! [ 405890100

The above description is not detailed instruction of conduct. The surgeon decides about choosing the operating procedure.
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[V.2.4. NAIL INSERTION

g  Insertthe humeral nail into the medullary canal until the desired depth
is reached using the mallet [40.3667] and attached impactor-extractor
[40.5308].

The cannulated nail shall be inserted into the humeral medullary canal via
the guide rod 2.5/580 [40.3673.580]. The solid nail is inserted directly into
the humeral medullary canal (without using the guide rod).

Remove impactor-extractor from the targeter arm.
Remove the guide rod (only if cannulated nail has been implanted).

40.3667

M 405308

40.3673.580

The above description is not detailed instruction of conduct. The surgeon decides about choosing the operating procedure.
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IV.2.5. DISTAL LOCKING OF THE NAIL

10 Before starting distal locking, verify with X-Ray device and the aiming in-
serts 9.0 [40.5065.009] the mutual position of holes of the slider of the dis-
tal targeter and distal holes of the intramedullary nail.

Holes in the nail and the slider have to be in line - the image on the screen has
to be of a circle shape (an image similar to the circle is allowed).

Insert respectively the protective guide 9/7 [40.5510.200] and the trocar 6.5
[40.5534.100] into the proximal and then distal hole of the distal targeter slider
[40.5883.100]. Mark on the skin the entry point for the locking screw insertion.
Make 1.5 cm incision.

==l  405510.200

= 21 405534100

1 Insert protective guide 9/7 [40.5510.200] and trocar 6.5 [40.5534.100]

into the slider hole of the distal targeter [40.5883.100]. Protective guide

and trocar shall be inserted into the prepared incision until the end of the guide

reaches cortical bone. Use the trocar to mark on the bone the entry point
for the locking screw.

Remove the trocar.
Leave the protective guide in the slider hole.

E====————lll 405510200

= 21 405534100

The above description is not detailed instruction of conduct. The surgeon decides about choosing the operating procedure.
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12  Drillthe hole in the humeral bone for locking screw insertion.

Option |

Implantation of 8+10 mm nail (use 4.0/4.5 mm screws).

Insert the drill guide 7/3.5 [40.5511.200] into the protective guide 9/7
[40.5510.200]. Mount the drill with scale 3.5/350 [40.5339.002] to the surgical
drive and advance such system through the drill guide 7/3.5 [40.5511.200]. Drill
the hole in the humerus through both cortical layers under the X-Ray control.
The scale on the drill indicates the length of the locking element.

el 405510200
N 40.5511.200

40.5339.002

Option |l

Implantation of 6 or 7mm nails (use 3.0 screws).

Insert the drill guide 7/3.5 [40.5511.200] into the protective guide 9/7
[40.5510.200]. Mount the drill with scale 2.5/320 [40.5342.002] to the surgical
drive and advance such system through the drill guide 7/3.5 [40.5511.200]. Drill
the hole in the humerus through both cortical layers under the X-Ray control.
The scale on the drill indicates the length of the locking element.

el 405510200
N 40.5511.200

— e 40.5342.002

Disconnect the surgical drive and the drill. Leave in place the following system:
protective guide — drill guide - drill.

protective guide 9/7 drill guide 7/3.5 drill
Option | [40.5510.200] - [40.5511.200] - [40.5339.002]
Option Il [40.5510.200] - [40.5511.200] - [40.5342.002]

13 Mark the entry point to make the canal for the second locking screw 13

insertion.

Repeatstep. 11

The above description is not detailed instruction of conduct. The surgeon decides about choosing the operating procedure.
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14

14 Performahole in the bone to insert the second locking screw.

Repeatstep. 12

Remove the drill [40.5339.002] or [40.5342.002] and drill guide 7/3.5
[40.5511.200] directly after making the hole.
Leave the protective guide 9/7 [40.5510.200] in the slider hole.

————————— 40.5510.200

40.5530.100

15 Implantation of 8+10 mm nail (use 4.0/4.5 mm screws).
Insert the screw length measure [40.5530.100] through the protec-
tive guide 9/7 [40.5510.200] until its hook reaches the cortex on the other side
of the bone. Read the length of the locking screw on the B-D scale.

LA

When measuring, the end of the protective guide should rest on the cortical
bone.

Remove the screw length measure. Leave the protective guide in the targeter slider.

————————— 40.5510.200

16 Insert the tip of the screwdriver T25 [40.5575.100] into the head of the de-

termined locking screw. Then advance such system into the protective

guide 9/7 [40.5510.200] and insert the locking screw into prepared hole until

the head of the screw reaches the cortex bone (the groove on the screwdriver shaft
matches the edge of the protective guide).

Remove the screwdriver.

The above description is not detailed instruction of conduct. The surgeon decides about choosing the operating procedure.
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17 Remove the drill [40.5339.002] or [40.5342.002] and the drill guide

[40.5511.200] from the slider hole of the targeter. Leave the protective

guide [40.5510.200] in the slider hole. Insert the screw length measure

[40.5530.100] through the protective guide, until its hook reaches the cortex
on the other side of the bone.

Read the length of the locking screw on the B-D scale.

When measuring, the end of the protective guide should rest on the cortical
bone.

- = 40.5530.100

18 Insert the tip of the screwdriver T25 [40.5575.100] into the head of the de-

termined locking screw. Then advance such system into the protective

guide 9/7 [40.5510.200] and insert the locking screw into prepared hole until

the head of the screw reaches the cortex bone (the groove on the screwdriver shaft
matches the edge of the protective guide).

Remove the screwdriver, protective guides.
Remove distal targeter [40.5883.100] from the targeter arm [40.5881].

The above description is not detailed instruction of conduct. The surgeon decides about choosing the operating procedure.
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IV.2.6. DISTAL LOCKING OF THE NAIL USING "FREEHAND"TECHNIQUE

With this method, current radiological control is required to determine the drilling
site and to control the drilling process.

[tis recommended to use angular attachment with the surgical drive while drill-
ing the holes, so that surgeon’s hands are not directly exposed to X-Rays. After
marking the entry points on the skin, make 1.5cm incisions in the marked places
through the soft tissues.

B e

40.5871.100

sl 401354100

19 = Using X-Ray device, position the protective guide short [40.5871.100]
in line with the nail hole. The centers of the holes in the guide and the nail
have to be in line. The teeth of the guide have to be deep in the cortex. Insert
the short trocar 7 [40.1354.100] into the hole in the protective guide short, ad-
vance it until it reaches the cortex and mark the entry point for the drill.

Remove the trocar.
Leave the protective guide short in place.

20  Drill the hole for locking screw insertion.

Option |

Implantation of 8+10 mm nails (use 4.0/4.5 screws).

Insert the drill guide short [40.5872.100] into the protective guide short
[40.5871.100]. Lead the drill with scale 3.5/350 [40.5339.002] into the drill guide,
and drill the hole in the humerus through both cortical layers.

A T i 0N S sl

40.5872.100

40.5339.002

Option I

Implantation of 6 or 7 mm nails (use 3.0 screws).

Insert the drill guide short 7/2.5 [40.5892.100] into the protective guide short
[40.5871.100]. Lead the drill with scale 2.5/320 [40.5342.002] into the drill guide,
and drill the hole in the humerus through both cortical layers.

Remove the drill and drill guide.

A T SR b A el

40.5892.100

- 40.5342.002

The above description is not detailed instruction of conduct. The surgeon decides about choosing the operating procedure.
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21 Implantation of 8 or 9 mm nail (use 4.0/4.5 mm screws).

Insert the screw length measure [40.5530.100] through the hole
of the protective guide short [40.5871.100] into the drilled hole until its hook
reaches the cortex on the other side of the bone. Read the length of the locking
screw on the scale D of the measure.

Remove the screw length measure.
9 CULLT sl safasg

ottt
Leave the protective guide short in place. et e e ol e

= ] 40.5530.100

22 Insert the tip of the screwdriver T25 [40.5575.100] into the head of the de-

termined locking screw. Then advance such system into the protective

guide short [40.5871.100] and insert the locking screw into prepared hole until
the head of the screw reaches the cortex bone.

Remove the screwdriver and protective guide short.

using description of Chapter 1V.2.6 DISTAL LOCKING OF THE NAIL USING

@ The process of locking the nail in the second distal hole shall be carried out
"FREEHAND"TECHNIQUE, described in steps 19+22.

The above description is not detailed instruction of conduct. The surgeon decides about choosing the operating procedure.
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[V.2.7. PROXIMAL LOCKING OF THE NAIL
IV.2.7.1.Compressive fixation

23 Mount the proximal targeter [40.5882.100] to the targeter arm [40.5881].

In compressive fixation, large and medial hole of the proximal targeter
and the protective guide 18/7.0 [40.5035.100] shall be used.

40.5882.100 g

40.5881

The above description is not detailed instruction of conduct. The surgeon decides about choosing the operating procedure.
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24 Insert the protective guide 18/7.0 [40.5035.100] with the trocar 6.5

[40.5534.100] into the proximal targeter [40.5882.100] hole. Mark

on the skin the entry point for locking screw using the Trocar and make adequate

4 cm incision through the soft tissues. Advance the protective guide and the tro-

carinto prepared incision until the tip reaches the cortical bone. Using the trocar,
mark the entry point for the drill.

Remove the trocar.
Leave the protective guide in the hole of the targeter.

e e 405035100

- 1 405534100

25 [Insertthedrill guide 7/3.5[40.5511.200] into the protective guide 18/7.0

[40.5035.100]. Mount the drill 3.5/350 [40.5339.002] to the surgical drive

and advance such system through the drill guide. Drill the hole for the locking

screw under the X-Ray control. Read the length of the locking screw on the scale
of the drill.

A When measuring, the end of the protective guide should rest on the cortical
bone.

Remove the drill and the drill guide.
Leave the protective guide [40.5035.100] in the hole of the targeter [40.5882.100].

—_—- 40.5511.200

==  40.5339.002

26 Insert the tip of the screwdriver T25 [40.5575.100] into the head of the de-

termined locking screw. Then advance such system into the protective

guide 18/7.0 [40.5035.100] and insert the locking screw into prepared hole until

the head of the screw reaches the cortex bone (the groove on the screwdriver shaft
matches the edge of the protective guide).

Remove the screwdriver and protective guide.

The above description is not detailed instruction of conduct. The surgeon decides about choosing the operating procedure.
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27 Insert the compression screw [40.5887] into the connecting screw
[40.5884] to perform the compression of bone fragments.

am 405887

28

28 lopreserve performed compression, insertat least one locking screw into
the hole for static locking.

Remove the compression screw [40.5887].

The above description is not detailed instruction of conduct. The surgeon decides about choosing the operating procedure.
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IV.2.7.2.Static fixation

Mount the proximal targeter [40.5882.100] on the targeter arm [40.5881].

In the static fixation, in the proximal part, use holes on the targeter arms
and one oblique hole.

40.5882.100

40.5881.000

The above description is not detailed instruction of conduct. The surgeon decides about choosing the operating procedure.
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29 Insert the protective guide 9/7 [40.5510.200] with trocar 6.5 [40.5534.100]

in selected hole of the proximal targeter [40.5882.100]. After marking

the entry point of the locking screw on the skin, make 1.5 cm incision through

the soft tissues. Advance the protective guide with the trocar into prepared inci-

sion until it reaches the cortical bone. Using the trocar, mark the entry point
for the drill.

Remove the trocar.
Leave the protective guide in the hole of the targeter.

——————————————— | 40.5510.200

= | 40.5534.100

29a Optional

Insert cutter 7.0 [40.5897] in the left protective guide 9/7 [40.5510.200]. Manu-
ally turn the instrument to prepare the bone for drill insertion.

Remove the cutter 7.0

Leave protective guide in the targeter.

—— 40.5897

30 Drillthe hole in the humeral bone for locking screw insertion.

Insert the drill guide 7/3.5 mm [40.5511.200] into the protective guide 9/7
[40.5510.200]. Using the surgical drive and guiding the drill 3.5/350 [40.5339.002]
in the drill guide, drill under X-Ray control the hole for locking screw. The scale
on the drill indicates the length of locking element.

Remove the drill and drill guide.
Leave the protective guide in the hole of the targeter.

— R 405511.200

=—=  40.5339.002

The above description is not detailed instruction of conduct. The surgeon decides about choosing the operating procedure.
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37 [nsertthe screw length measure [40.5530.100] through the protective
guide [40.5510.200] into drilled hole until its tip reaches the end
of the hole. Read the length of the locking screw on the B-D scale.

When measuring, the end of the protective guide should rest on the cortical
bone.

Remove the screw length measure.
Leave the protective guide in the hole of the targeter.

- 40.5530.100

32 Insert the tip of the screwdriver 725 [40.5575.100] into the head of the de-
termined locking screw. Then advance such system into the protective

guide 9/7 [40.5510.200] and insert the locking screw into prepared hole until
the head of the screw reaches the cortex bone (the groove on the screwdriver shaft
matches the edge of the protective guide).

Remove the screwdriver, protective guide and proxi-
mal targeter

If the surgeon decides to lock the nail in the proximal part with additional
locking screws, then locking of the nail should be performed as shown
in stages 29+32 described in chapter 1V.2.7.2. selecting another hole
in the arm of proximal targeter.

32

The above description is not detailed instruction of conduct. The surgeon decides about choosing the operating procedure.
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IV.2.7.3.0blique locking of the nail

Design of the proximal targeter [40.5882.100] enables oblique insertion of lock-
ing screw in the proximal part of the nail and compression using the compression
screw through the holes of the targeter.

Mount the proximal targeter [40.5882.100] to the targeter arm [40.5881].
Before oblique locking of the nail, verify with the X-Ray device the mutual posi-

tion of the holes in the targeter and the holes in the proximal part of the intra-
medullary nail.

In oblique proximal locking of the nail, one out of two oblique holes
of the proximal targeter [40.5882.100] shall be used.

40.5881

The above description is not detailed instruction of conduct. The surgeon decides about choosing the operating procedure.
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33 Insert the protective guide 9/7 [40.5510.200] with trocar 6.5 [40.5534.100]
into the selected oblique hole of proximal targeter [40.5882.1001.

In the oblique locking, the insertion of the locking screw can be performed
only in one direction as it goes through the long hole of the nail.

Mark on the skin the entry point for the locking screw and make adequate 1.5 cm
incision through soft tissues. Then advance the protective guide with the trocar
into prepared incision until the guide reaches the cortex bone.

Using the trocar mark the entry point for the drill.

Remove the trocar.

Leave the protective guide in the hole of the targeter.

Eee——=ougilli 405510200

= A 405534100

34 Drillthe hole in the humeral bone for locking screw insertion.

Insert the drill guide 7/3.5 [40.5511.200] into the protective guide 9/7
[40.5510.200]. Using the surgical drive and guiding the drill 3.5/350 [40.5339.002]
in the drill guide, drill under X-Ray control the hole for locking screw. The scale
on the drill indicates the length of the locking element.

Remove the drill and drill guide.
Leave the protective guide in the hole of the targeter.

— R 405511.200

==  40.5339.002

The above description is not detailed instruction of conduct. The surgeon decides about choosing the operating procedure.
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35 [nsertthe screw length measure [40.5530.100] through the protective
guide [40.5510.200] into drilled hole until its tip reaches the end
of the hole. Read the length of the locking screw on the B-D scale.

Remove the screw length measure.
Leave the protective guide in the hole of the targeter.

40.5530.100

36 Insert the tip of the screwdriver T25 [40.5575.100] into the head of the de-
termined locking screw.

In oblique locking of the nail, 4.0 locking screws shall be used.

Then advance such system into the protective guide 9/7 [40.5510.200] and insert
the locking screw into prepared hole until the head of the screw reaches the cortex
bone (the groove on the screwdriver shaft matches the edge of the protective guide).

Remove the screwdriver and protective guide.

The above description is not detailed instruction of conduct. The surgeon decides about choosing the operating procedure.




SURGICAL TECHNIQUE

IV.2.8. Distal locking of the short nail

Use the hole of the proximal targeter [40.5882.100] when reducing
fractures using a short nail (in its distal part).

37 Insert the protective guide 9/7 [40.5510.200] with the trocar 6.5
[40.5534.100] in the selected distal hole of the proximal targeter
[40.5882.100].
After marking the entry point of the locking screw on the skin, make 1.5 cm inci-
sion through the soft tissues.

===l 405510200

- A 405534100

The above description is not detailed instruction of conduct. The surgeon decides about choosing the operating procedure.
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3g Advance the protective guide with the trocar into prepared incision until
it reaches the cortical bone. Using the trocar mark the entry point
for the drill.

Remove the trocar.
Leave the protective guide in the hole of the targeter.

e A 405534100

39 [nsertthe drill guide 7/3.5 [40.5511.200] into the protective guide 9/7

[40.5510.200]. Using the surgical drive and guiding the drill 3.5/350

[40.5339.002] via drill guide, drill under X-Ray control the hole for locking screw.
The scale on the drill indicates the length of the locking element.

Remove the drill and drill guide.
Leave the protective guide in the hole of the targeter.

— R 405511.200

=—=  40.5339.002

The above description is not detailed instruction of conduct. The surgeon decides about choosing the operating procedure.
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40 [nsertthe screw length measure [40.5530.100] through the protective
guide 9/7 [40.5510.200] into drilled hole until its tip reaches the end
of the hole.

Read the length of the locking screw on the B-D scale. When measuring, the end
of the protective guide should rest on the cortical bone.

Remove the screw length measure.
Leave the protective guide in the hole of the targeter.

40.5530.100

M Insert the tip of the screwdriver T25 [40.5575.100] into the head of the de-

termined locking screw. Then advance such system into the protective

guide 9/7 [40.5510.200] and insert the locking screw into prepared hole until

the head of the screw reaches the cortex bone (the groove on the screwdriver shaft
matches the edge of the protective guide).

Remove the screwdriver and protective guide.
Remove proximal targeter.

locking screws, then locking of the nail should be performed as shown

@ If the surgeon decides to lock the nail in the distal part with additional
in Chapter 1V.2.8, selecting the next hole in the proximal targeter.

The above description is not detailed instruction of conduct. The surgeon decides about choosing the operating procedure.
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IV.3. DISTAL HUMERAL NAIL INSERTION
IV.3.1. Patient positioning

Place the patient in the supine position.
It is recommended to abduct the arm and set the forearm downwards.

IV.3.2. Preparing to open the medullary canal

When performing distal nailing, prepare the surgical approach through a lon-
gitudinal 40mm-skin incision near the olecranon in the direction of the proxi-
mal part of the bone. Do not open the elbow joint. When the opening point
for the nail insertion is determined, using electric drive and drill with scale 3.5/150
[40.5343.002] perform three holes in the form of a triangle.

e This procedure must be performed under the X-Ray with video channel
control.

— B 40.5343.002

IV.3.3. Medullary canal opening
Itis recommended to open the medullary canal with technique described
in steps 1and 2.The chosen surgical technique depends on surgeon’s pref-

erence and available equipment in the operation suite.

Opening of the medullary canal shall be performed with the use of curved can-
nulated awl [40.5523] for the depth of about 5 cm.

e This procedure must be performed under the X-Ray with video channel
control.

40.5523

The above description is not detailed instruction of conduct. The surgeon decides about choosing the operating procedure.
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IV.3.4. Canal preparation

Reamed canal

42 Insert the guide rod 2.5/580 [40.3673.580] into the medullary canal

to the appropriate depth, reducing the fracture at the same time.

Gradually widen the medullary canal using flexible reamers with 0.5mm incre-
ments, until reaching the diameter which is 0.5mm wider than the diameter
of the humeral nail, for the depth not lesser than the nail length.
The proximal part of the medullary canal should be reamed to the diameter
of 11mm, to the depth of approx. 7cm. (proximal part of the nail is wider than its
distal part).

Remove the flexible reamer.
Leave the guide rod [40.3673.580] in the medullary canal.

40.3673.580

43 Place the nail length measure [40.5098] onto the guide rod 2.5/580 until
it contacts the bone. The end of the guide rod [40.3673.580] indicates
the implant length.

40.4798.500

44 In the case of using solid nail, remove the guide rod [40.3673.580] from
the medullary canal using the guide rod handle [40.1351].

The medullary canal is prepared for the humeral nail insertion.

40.3673.580
Ee==—a 401351

The above description is not detailed instruction of conduct. The surgeon decides about choosing the operating procedure.
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IV.3.5. Targeter arm and nail assembly. Distal targeter positioning

45 Using the wrench S8 [40.5304] and the connecting screw Méx1 spec.
-62[40.5884], mount the intramedullary nail to the targeter arm
[40.5881].

46 Mount the distal targeter [40.5883.100] onto the targeter arm [40.5881].

47 Using two set blocks 9/4.0/3.0 [40.5890.100], position the slider of the tar-
geter with distal locking holes of intramedullary nail.
Lock the slider of the targeter using the screwdriver [40.5575.100].

CHECK:
A Properly set and secured slider enables set blocks to smoothly hit the nail %
holes.

Remove set blocks from slider of the targeter.

40.5884

- 2 =]
|- —.—‘* 40.5304

40.5881

40.5890.100

)

The above description is not detailed instruction of conduct. The surgeon decides about choosing the operating procedure.
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[V.3.6. NAIL INSERTION

48 Insertthe humeral nail into the medullary canal until the desired depth
is reached using the mallet [40.3667] and attached impactor-extractor
[40.5308].

The cannulated nail shall be inserted into the medullary canal via the guide
rod [40.3673.580].

The solid nail is inserted directly into the medullary canal (without using
the guide rod).

Remove impactor-extractor from the targeter arm.
Remove the guide rod (only if cannulated nail has been implanted).

e 10538

40.3673.580

IV.3.7. Proximal locking of the nail

49 Beforestarting proximal locking, verify with X-Ray device and the aiming
inserts 9.0 [40.5065.009] the mutual position of holes of the slider
of the distal targeter and distal holes of the intramedullary nail.

Holes in the nail and the slider have to be in line - the image on the screen has
to be of a circle shape (an image similar to the circle is allowed).

Insert respectively the protective guide 9/7 [40.5510.200] and the trocar 6.5
[40.5534.100] into the proximal and then distal hole of the distal targeter slider
[40.5883.100]. Mark on the skin the entry point for the locking screw insertion.
Make 1.5 cm incision.

=l 405065009
E 40.5510.200

= A 405534100

50 Insert protective guide 9/7 [40.5510.200] and trocar 6.5 [40.5534.100]

into the slider hole of the distal targeter [40.5883.100]. Protective guide

and trocar shall be inserted into the prepared incision until the end of the guide

reaches cortical bone. Use the trocar to mark on the bone the entry point
for the locking screw.

Remove the trocar.
Leave the protective guide in the slider hole.

The above description is not detailed instruction of conduct. The surgeon decides about choosing the operating procedure.
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51  Drillthe hole in the humeral bone for locking screw insertion.

51

Option |

Implantation of 8+10 mm nail (use 4.0/4.5 mm screws).

Insert the drill guide 7/3.5 [40.5511.200] into the protective guide 9/7 ‘m..m-:‘
[40.5510.200]. Mount the drill with scale 3.5/350 [40.5339.002] to the surgical

drive and advance such system through the drill guide 7/3.5 [40.5511.200]. Drill

the hole in the humerus through both cortical layers under the X-Ray control.

The scale on the drill indicates the length of the locking element.

— R 40.5511.200

==  40.5339.002

OPTION I

Implantation of 6 or 7mm nails (use 3.0 screws).

Insert the drill guide 7/3.5 [40.5511.200] into the protective guide 9/7
[40.5510.200]. Mount the drill with scale 2.5/320 [40.5342.002] to the surgical
drive and advance such system through the drill guide 7/3.5 [40.5511.200]. Drill
the hole in the humerus through both cortical layers under the X-Ray control.
The scale on the drill indicates the length of the locking element.

— R 405511.200

— e 40.5342.002

Disconnect the surgical drive and the drill. Leave in place the following system:
protective guide — drill guide - drill.

protective guide drill guide drill s g
Options | [40.5510.200] -  [40.5511.200] -  [40.5339.002] ‘““"‘"“i&-‘.
Options II [40.5510.200] -  [40.5511.200] -  [40.5342.002]

52

52 Mark the entry point to make the canal for the second locking screw
insertion.

Repeatstep 49 and 50

The above description is not detailed instruction of conduct. The surgeon decides about choosing the operating procedure.




SURGICAL TECHNIQUE

53 Performaholein the bone to insert the second locking screw.

Repeatstep. 51

Remove the drill [40.5339.002] or [40.5342.002] and drill guide 7/3.5
[40.5511.200] directly after performing the hole.

Leave the protective guide 9/7 [40.5510.200] in the slider.

54 Implantation of 8+10 mm nail (use 4.0/4.5 mm screws).
Insert the screw length measure [40.5530.100] through the protec-
tive guide 9/7 [40.5510.200] until its hook reaches the cortex on the other side
of the bone. Read the length of the locking screw on the B-D scale.

A When measuring, the end of the protective guide should rest on the cortical
bone.

Remove the screw length measure. Leave the protective guide in the targeter slider.

Eee——————=ull 405510200
40.5530.100

The above description is not detailed instruction of conduct. The surgeon decides about choosing the operating procedure.
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55 Insert the tip of the screwdriver T25 [40.5575.100] into the head of the de-

termined locking screw. Then advance such system into the protective

guide 9/7 [40.5510.200] and insert the locking screw into prepared hole until

the head of the screw reaches the cortex bone (the groove on the screwdriver shaft
matches the edge of the protective guide).

Remove the screwdriver.

56 Remove the drill [40.5339.002] or [40.5342.002] and the dfrill guide 7/3.5
[40.5511.200] from the targeter slider. Leave the protective guide 9/7
[40.5510.200] in the slider hole.
Insert the screw length measure [40.5530.100] through the protective guide,
until its hook reaches the cortex on the other side of the bone. Read the length

of the locking screw on the B-D scale.
A When measuring, the end of the protective guide should rest on the cortical
bone.

- 40.5530.100

57 Insert the tip of the screwdriver T25 [40.5575.100] into the head of the de-
termined locking screw. Then advance such system into the protective

guide 9/7 [40.5510.200] and insert the locking screw into prepared hole until
the head of the screw reaches the cortex bone (the groove on the screwdriver shaft

matches the edge of the protective guide).

Remove the screwdriver and protective guides.
Remove distal targeter [40.5883.100] from the targeter arm [40.5881].

The above description is not detailed instruction of conduct. The surgeon decides about choosing the operating procedure.
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IV.3.8. Distal locking of the nail

IV.3.8.1.Compressive fixation

40.5882.100

40.5881

58 Mount the proximal targeter [40.5882.100] to the targeter arm [40.5881].

In compressive fixation, large and medial hole of the proximal targeter
and the protective guide 18/7.0 [40.5035.100] shall be used.

59 Insert the protective guide 18/7.0 [40.5035.100] with the trocar 6.5

[40.5534.100] into the proximal targeter [40.5882.100] hole. Mark

on the skin the entry point for locking screw using the trocar and make adequate

4 cm incision through the soft tissues. Advance the protective guide and the tro-

carinto prepared incision until the tip reaches the cortical bone. Using the trocar,
mark the entry point for the drill.

Remove the trocar.
Leave the protective guide in the hole of the targeter.

e 405035100

- 1 405534100

The above description is not detailed instruction of conduct. The surgeon decides about choosing the operating procedure.
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60 nsertthedrillguide 7/3.5[40.5511.200] into the protective guide 18/7.0

[40.5035.100]. Mount the drill 3.5/350 [40.5339.002] to the surgical drive

and advance such system through the drill guide. Drill the hole for the locking

screw under the X-Ray control. Read the length of the locking screw on the scale
of the drill.

A When measuring, the end of the protective guide should rest on the cortical
bone.

Remove the drill and the drill guide.
Leave the protective guide [40.5035.100] in the hole of the targeter [40.5882.100].

el 40.5511.200

—=  40.5339.002

61 Insert the tip of the screwdriver T25 [40.5575.100] into the head of the de-

termined locking screw. Then advance such system into the protective
guide 18/7.0 [40.5035.100] and insert the locking screw into prepared hole until
the head of the screw reaches the cortex bone (the groove on the screwdriver shaft
matches the edge of the protective guide).

Remove the screwdriver and protective guide.

62 Insert the compression screw [40.5887] into the connecting
screw[40.5884] to perform the compression of bone fragments.

ame{l 05887

The above description is not detailed instruction of conduct. The surgeon decides about choosing the operating procedure.
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63  l0preserve performed compression, insert at least one locking screw into
the hole for static locking.

Remove the compression screw [40.5887].

IV.3.8.2. Static fixation

Mount the proximal targeter [40.5882.100] on the targeter arm [40.5881].

In the static fixation, in the proximal part, use holes on the targeter arms
and one oblique hole.

40.5882.100

40.5881

The above description is not detailed instruction of conduct. The surgeon decides about choosing the operating procedure.
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64 Insert the protective guide 9/7 [40.5510.200] with trocar 6.5 [40.5534.100]

in selected hole of the proximal targeter [40.5882.100]. After marking

the entry point of the locking screw on the skin, make 1.5 cm incision through

the soft tissues. Advance the protective guide with the trocar into prepared inci-

sion until it reaches the cortical bone. Using the trocar, mark the entry point
for the drill.

Remove the trocar.
Leave the protective guide in the hole of the targeter.

Bl 405510200

- A 405534100

64a Optional

Insert cutter 7.0 [40.5897] in the left protective guide 9/7 [40.5510.200]. Manu-
ally turn the instrument to prepare the bone for drill insertion.

Remove the cutter 7.0
Leave protective guide in the targeter.

L — 40.5897

g5 Drill the hole in the humeral bone for locking screw insertion.

Insert the drill guide 7/3.5 mm [40.5511.200] into the protective guide 9/7
[40.5510.200]. Using the surgical drive and guiding the dfrill 3.5/350 [40.5339.002]
in the drill guide, drill under X-Ray control the hole for locking screw. The scale
on the drill indicates the length of locking element.

Remove the drill and drill guide.
Leave the protective guide in the hole of the targeter.

el 40.5511.200

—=  40.5339.002

The above description is not detailed instruction of conduct. The surgeon decides about choosing the operating procedure.




SURGICAL TECHNIQUE

66 |nsertthe screw length measure [40.5530.100] through the protective
guide [40.5510.200] into drilled hole until its tip reaches the end
of the hole. Read the length of the locking screw on the B-D scale.

When measuring, the end of the protective guide should rest on the cortical
bone.

Remove the screw length measure.
Leave the protective guide in the hole of the targeter.

40.5530.100

Insert the tip of the screwdriver T25 [40.5575.100] into the head of the de-
termined locking screw. Then advance such system into the protective
guide 9/7 [40.5510.200] and insert the locking screw into prepared hole until
the head of the screw reaches the cortex bone (the groove on the screwdriver shaft

matches the edge of the protective guide).

67

Remove the screwdriver and protective guide.
Remove proximal targeter.

If the surgeon decides to lock the nail in the proximal part with additional
locking screws, then locking of the nail should be performed as shown
in Chapter IV.3.8.2., page 26, selecting the next hole in the arm of proximal
targeter.

48/54 The above description is not detailed instruction of conduct. The surgeon decides about choosing the operating procedure.
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IV.4. TARGETER - NAIL DISASSEMBLY

6g Remove thetargeter arm [40.5881]from the implanted nail by removing
the connecting screw M6x1 spec. L-62 [40.5884] with the use
of the wrench S8 [40.5304]. 68

- O 40.5884

= —_— 40.5304

The above description is not detailed instruction of conduct. The surgeon decides about choosing the operating procedure.
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IV.5.INSERTION OF THE COMPRESSION SCREW OR END CAP

g9 [Insertion of compression screw: applies to compressive fixation. 70 = Insertion of the end cap: applies to dynamic and static fixation.
Insert CHARFIX2 Compression screw Méx1 [3.5162.004] (implant) into Insert CHARFIX2 End cap M6 [3.5161.20x] into threaded nail shaft using
threaded nail shaft using the screwdriver T25 [40.5575.100]. the screwdriver T25 [40.5575.100] to protect the inner thread of the nail from

tissue ingrowths.

69 70

The above description is not detailed instruction of conduct. The surgeon decides about choosing the operating procedure.
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IV.6. NAIL EXTRACTION

71  Remove the end cap or compression screw from the intramedullary nail

shaft using the screwdriver T25 [40.5575.100].

72 Remove all locking screws using the screwdriver 725 [40.5575.100].

73

Attach the connector M6/M14 [40.5888] into the threaded shaft of the in-
tramedullary nail. Mount the impactor-extractor [40.5308] to the con-
nector and remove the nail from medullary canal using the mallet [40.3667].

=l 0508
e A — 405888.000

The above description is not detailed instruction of conduct. The surgeon decides about choosing the operating procedure.




