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Chapter

Derotational Osteotomies for The
Late Treatment of Brachial Plexus
Injury

Ahmet Emrah A¢an and Evtugrul Sahin

Abstract

Obstetric brachial plexus palsy [OBBP] can affect the function of the upper
extremity. Most of the injuries are limited to the upper spinal nerves and heals
spontaneously. However, some of them will have incomplete recovery after OBBP
often results in weakness of the external rotators [teres minor and infraspinatus]
muscles compared to the internal rotators [teres major, pectoralis major, latissimus
dorsi] muscles. The predominance of the internal rotators and adductor muscles
over external rotators leads to an internal rotation contracture. The development of
internal rotational deformity may progress to increased glenoid retroversion and
posterior humeral head subluxation. If the surgeon does not repair internal rotation
deformity, the humeral head is forced into a posterior position causing a complete
posterior dislocation. Many procedures are performed to treat these deformities:

In the young child, improving the remodeling of the glenohumeral joint, capsu-
lectomy, and subscapular release are introduced. Tendon transfers of the shoulder
have good results for motion but fail to restore the glenohumeral joint. The failure
of improving joint alignment may represent the loss in clinical improvement over
time. In older children, a humeral osteotomy can be an alternative to realign the
limb into external rotation, improve appearance, and enhance eating, washing hair,
and scratching the back of the neck. We will discuss all the techniques along with
their advantages and disadvantages.

Keywords: brachial plexus, birth palsy, humeral rotation, glenohumeral join,
osteotomy, technique

1. Introduction

Obstetric brachial plexus palsy (OBBP) can substantially impact the function
of the upper extremity. The widely agreed-upon mechanism of the birth injury
for brachial plexus is a combination of traction and lateral pressure on the head
through the late stages of a difficult delivery. The shoulders can be stacked in the
birth canal. Partial or complete ruptures of the nerves in the plexus area can occur
during that traction.

Most of the injuries are limited to the upper spinal nerves, and the possibil-
ity of spontaneous healing is higher than the others [1-3]. The definition of
‘Erb-Duchenne palsy’ or ‘Erb’s palsy refers to a C5-C6 injury that results in the
paralysis of the shoulder and elbow flexion. In addition, paralyzes of wrist and
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finger extensors can be accomplished, and it shows that C7 is also injured. Most
of these partial plexus injuries have a good prognosis, and 70-80% recover
spontaneously [4, 5].

However, incomplete recovery after brachial plexus birth palsy often results
in weak external rotators [teres minor and infraspinatus] muscles compared to
the internal rotators [teres major, pectoralis major, latissimus dorsi] muscles. The
predominance of the internal rotators and adductor muscles over external rotators
leads to an internal rotation contracture. The development of internal rotational
deformity may progress to early glenohumeral joint deformity by six months of age
and advanced deformity by two years, which is characterized by increased glenoid
retroversion and posterior humeral head subluxation [6-10]. If this internal rota-
tion deformity is not repaired, the humeral head is forced into a posterior position,
causing an initial subluxation that can evolve to complete posterior dislocation. This
condition was thought to be rare.

Many studies have shown that the onset of glenoid dysplasia with obstetric
brachial plexus palsy occurs at an earlier age than previously recognized. The
prevalence of this problem may have been underestimated [11-13]. Zancolli et al.
[14] reported that this posterior dislocation occurs in 8% of patients with proximal
humeral deformities and muscle contractures.

Several studies have reported glenoid and humeral pathology in cases of Erb’s
palsy [7, 8, 15, 16]. Waters et al. [8] defined the seven types for the glenohumeral
deformity with OBBP (type I: normal articulation; type II: glenoid retroversion
<5 degrees with no subluxation; type III: posterior subluxation; type IV: progressive
posterior humeral subluxation into a pseudo-glenoid; type V: advance flattening of
the humeral head and glenoid, with progressive or complete posterior dislocation
of the humeral head; type VI: dislocation of the glenohumeral joint in infancy and
type VII: growth arrest of the proximal part of the humerus). Pearl et al. [15] clas-
sified the glenoid deformity in patients with Erb’s palsy as concentric, concentric-
posterior, flat, bi-concave, and pseudoglenoid. Zancolli et al. [17] reported thata
posterior epiphysiolysis of the proximal humerus caused the retroversion of the
humeral head.

2. History

Surgical treatment of obstetric plexus lesions began with nerve repairs in 1902
[18] by Kennedy. However, long-term treatment results showed that partially
healed birth injuries developed deformities, especially in the shoulders and
elbows, and thus surgeons began to find an alternative surgical treatment. The
aim of these procedures is to improve the function of a deformed extremity after
a partially recovered nerve lesion. Release of tendons and muscles were defined to
improve the function and range of motion in the early 20th century [2, 19]. Muscle
transfers to improve the strength of the joints, not functional enough, were per-
formed in the 1930s [20]. Surgeons preferred osteotomy techniques for improv-
ing the function and motion range of limbs. Thus surgeons hoped that patients
could receive a functional level that would be able to cope with daily activities by
themselves [21].

To this date, the treatment is controversial. Many procedures are performed to
prevent or to treat these deformities: In the young child, improving the remodeling
of the glenohumeral joint, capsulectomy, and subscapular release are introduced
to reduce the pressure over the glenohumeral joint [22-24]. Tendon transfers of
the shoulder have good results for motion but fail to restore the glenohumeral joint
[25, 26]. The failure of improving joint alignment may represent the loss in clinical
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Figure 1.
Demonstration of osteotomy techniques according to the location on the humerus. Dashed lines indicated the
border of the defined osteotomy site.

improvement over time [27]. In the older child, it is impossible to reduce the
glenohumeral joint. In addition, traumatic brachial plexus injuries in adults can
result in the shoulder joint’s internal rotational deformity. Humeral osteotomy can
be an alternative in both adults and children to realign the limb into external rota-
tion, improve appearance, and enhance activities of daily living, such as eating,
washing hair, and scratching the back of the neck [28-30]. Multiple techniques
have been described for osteotomy of the humerus. Zancolli et al. [31] performed
osteotomy with low axillar incision and at the just distal to the insertion point of
the pectoralis major muscle. Glez Cuesta et al. [32] and Goddard et al. [33] per-
formed the osteotomy just above the deltoid insertion via deltopectoral approach.
Al Zahrani [34] performed the osteotomy just below the deltoid insertion. Briefly,
different osteotomy levels have been described for each technique (Figure1). We
will discuss all the techniques along with their advantages and disadvantages in
this chapter.

3. Patient evaluation

Preoperatively, the ability of the patients to perform activities of daily liv-
ing (feeding, washing, and cleaning themselves) with the functionally impaired
extremity is evaluated. Muscle strength, the interval for both active and passive
movements of the affected size were also assessed. Palpation of the humeral head at
the posterior side of the shoulder is performed to evaluate the joint incongruence. In
addition, we assess the limited external rotation of the shoulder and the presence of
the Putti sign. While the shoulder is passively adducted and externally rotated with
the elbow in 90 degrees of flexion, there is an elevation of the upper corner of the
scapula termed as the Putti sign [35].
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The modified Mallet’s classification is used to compare preoperative and postop-
erative results. This classification includes five criteria: the ability to actively abduct
the arm, external rotation of the arm, bring the hand behind the neck and over the
mouth. Grade I indicates a firm shoulder or a flailing arm. Grade II indicates active
abduction <30 degrees, no active external rotation, and the inability to bring the
hand behind the neck and the back. The hand is brought to the mouth with the arm
in abduction (the trumpeter sign). Grade III indicates active abduction of 30-90
degrees®, active external rotation <20 degrees, and difficulty placing the hand
behind the neck and cephalad to the sacrum. There is still the trumpeter sign. Grade
IV indicates active abduction >90 degrees, active external rotation >20 degrees,
and no difficulty in bringing the hand behind the neck and over the thoracolumbar
region of the back. The hand can be brought to the mouth, and there is no trum-
peter sign. Grade V indicates a clinically normal shoulder. If a patient does not meet
all five criteria for a grade, he or she is assigned a lower grade [35].

Antero-posterior radiographs of both shoulders must be taken to investigate
the size (hypoplastic), location (elevated) of the scapula on the affected side.
Moreover, the relationship between acromion and coracoid process, any change
in glenoid are also assessed. It is possible to see the hypoplasia of the clavicle and
the small proximal humeral epiphysis. The height of space between the acromion
and humeral head may be longer than the normal side; the humerus may be more
subtle or thicker according to metaphyseal and diaphyseal areas, and the length
of the humeral shaft may be shorter [28]. Measurements of humeral retrover-
sion can be done by magnetic resonance imaging or computed tomography (CT)
scanning combined with the topographic location of the anterior crease of the
elbow pointed upward [36, 37]. These two parameters are helpful techniques to
get a more accurate grade of alignment for osteotomies to restore the plane of
movement [38].

4. Glenoid anteversion osteotomy combined with tendon transfer

This technique was inspired by the hip’s developmental dysplasia; the open
reduction and soft tissue procedures are not always sufficient to maintain concen-
tric hip joint reduction and acetabular osteotomies are sometimes necessary [39].
Severe cases of glenohumeral deformity, anteversion of the glenoid would contrib-
ute to the stability of an open joint reduction. Glenoidal osteotomy for anteversion

/ Ty
p— // Humeral |
5 \ Head 4 \
| Humeral / \"\
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Figure 2.
Osteotomy was performed with the protection of an intact anterior cortex to use as a hinge point, and bone
graft was placed with the appropriate size.
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is performed to improve the glenoid retroversion whit taking the hinge point as an
anterior cortex (Figure 2). When combined with a subscapularis slide and transfer
of the teres major and latissimus dorsi, anteversion glenoid osteotomy and joint
reduction would permit functional recovery of external shoulder rotation. Dodwell
etal. [40] reported that they performed on 32 patients with severe glenohumeral
dysplasia. Glenoidal osteotomy provided maintenance of the reduction of joint and
functional improvement in the short term.

5. Humeral centering osteotomy

The humeral head centering osteotomy increases shoulder stabilization and
resolves the anterior contractures with the subscapularis tenotomy. When humeral
positioning becomes anatomical, the articular congruency can be adjusted and
improve the motion arch of the shoulder. As in developmental hip dysplasia, the
idea’s origin is to reduce the joint centrally so that its normal growing process
occurs. The articular reduction is provided with a medial derotational humeral
osteotomy. Unfortunately, there is no standardized degree for angular derotational
osteotomy. The ideal one is; first, the shoulder articulation is reduced with the
external rotation maneuver. The humeral osteotomy is performed between inser-
tion points of deltoid and pectoralis major muscles. and internally rotated until
the patient’s hand is brought over his or her abdomen (Figure 3). This procedure
increases the anteversion of the humerus.

The indications for that procedure are:

* Posterior incongruence of the humeral head that causes dislocation,

Age <9 years

The contraindications are:

Active infection at the time of the surgery

No active flexion of the elbow

Deformity in the extension of the elbow

External
Rotation

Figure 3.
External rotation of humerus was performed to achieve glenohumeral joint veduction, and a Kivchner wirve was
placed for the temporary fixation.
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* Total brachial plexus lesion
* Trauma or infection sequel that destructs the articular surface
» Age > 9 years

For this procedure, a deltopectoral approach is performed. The subscapularis
tenotomy with the anterior capsule is performed at the level of the lesser tuberos-
ity to reach the joint. The reduction of the humeral head is rotated externally to
reduce the joint. If there are difficulties or insufficiency for external rotation of
the humerus, partial pectoralis major tenotomy can be made. There is no need for
any tendon transfer. The humeral head is fixed and centered with a transarticular
Kirschner wire. A transverse osteotomy of the humerus between the insertions
of the deltoid and the pectoralis major muscles is performed. The humerus is
internally rotated until the patient’s hand is positioned over his abdomen, and then
the osteotomy is fixed with a plate [35]. Vilaga et al. [35] reported 14 patients with
centering osteotomy, and in all patients except one, shoulder dislocation to the
posterior side could not be corrected.

6. Humeral external rotation osteotomy

Humeral external rotation osteotomy has been described by many surgeons
[28, 30, 41-43]. It is mostly suggested for older children with advanced shoulder
deformities. The aim of osteotomy is to increase the motion arch of external rota-
tion of the affected shoulder. This osteotomy is accepted as standard treatment
for late brachial plexus injury in older children. The results of this osteotomy have
satisfactory results with an increase of both external rotation and abduction of
the shoulder. Improvement of abduction is dependent on the improvement of the
mechanical axis of the deltoid tendons. Moreover, surgeons keep in mind that there
is always the possibility of the impairment of internal rotation with this technique.
The osteotomy is usually performed proximal to the deltoid tuberosity level to
improve the deltoid alignment (Figure 4). Some authors have suggested adding a
flexion component to osteotomy distally to provide more elevation of the arm [42].
On the other hand, some others also have suggested adding a varus component
to osteotomy to restore the abduction contracture [30]. If the plates and screws
are used to fix osteotomy, there is no need for immobilization supplied externally
by the cast splint. Several different approaches and levels have been described for
the external rotational osteotomy of the humerus in literature. We will discuss
them below.

6.1 Medial approach for humeral derotational osteotomy

A medial arm incision is performed along the medial intermuscular septum,
and The interval between the anterior and posterior arm musculature is used to
reach the osteotomy area. The ulnar nerve is just located on the posterior side of
the septum and is dissected. The ulnar nerve is a transposition of the ulnar nerve
performed to the posterior. In the anterior compartment, the median nerve and
brachial artery are palpated and reflected with the biceps and brachialis muscle.
The inter-muscular septum is followed through the medial aspect of the humerus
and excised.

There are some advantages: Firstly, the scar is more cosmetic because the
incision is located at the medial side of the arm and is difficult to see. The incision
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Figure 4.
External rotational osteotomy at the level of deltoid tubercle just distal to the insertion point of the deltoid
muscle. Osteotomy was fixed with a plate and screws.

heals better compared to the lateral side. Arm positioning of the arm is easier after
external derotational osteotomy places the arm onto the table, making internal fixa-
tion easier. In addition, plate application is more suitable at the anteromedial side
of the humerus because of its anatomical shape. The disadvantage of the technique
is related to its anatomy closer to neurovascular structures. The surgical anatomy is
more dangerous because of the close relationship to nerves and is less familiar for
the orthopedic surgeon [44].

6.2 Anterior approach for proximal humeral derotational osteotomy

An anterior incision is made through the interval between the biceps bra-
chia and anterior part of the deltoid muscles to reach the proximal part of the
humerus. Next, the insertion points of the subscapularis and pectoralis major
muscles to humerus are identified. Then using the drill motor, holes through the
line of osteotomy planned are opened, but at this phase, the osteotomy is not
completed which is not completed. Next, the degree of external rotation of the
distal part of the humerus is decided according to the hand position; if the hand
can be touched the mouth, rotation of the humerus is enough. After completion
of the osteotomy, the proximal and distal sides of the osteotomy are fixated. The
use of highly strong sutures in the periosteum can be enough for stabilization
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if fragments are well impacted and stabilized. Otherwise, the osteotomy site is
stabilized with generally one staple, but if the fixation is not unstable, the surgeon
can use two staples [28].

The specific indications for this technique are

* Unimprovable internal rotation of shoulder accompanying to impairment in
the function of the teres major and latissimus dorsi muscle in 4-8 years old

* Recrudesce in the dislocation of humerus head or the deformity of the affected
side of the arm following a soft-tissue procedure in 4-8 years old

* Internal rotation deformity that can not be restored with procedures other than
surgery or decline in the range of active motion through the external side in
>8 years old

There are some advantages:

* The osteotomy site consists of a metaphyseal area (cancellous bone). Thus
consolidation in there is quicker than other parts of the humerus.

* The staples that are used for fixation of the osteotomized bone are primary,
simple devices. Therefore minimal distraction of periosteum and soft tissue
is enough

* The osteotomy of the humerus and external rotation of distal part displace
the insertion sides of the deltoid (makes tendons more strengthful) and
pectoralis major muscle (increase in motion range of internal rotation) more
lateral.

6.3 Humeral internal derotational osteotomy

Internal derotation osteotomy of the humerus is performed less often, and
there has rarely been reported in the literature [45, 46]. It is described in young
children who develop posterior dislocation of the shoulder early in the disease. The
internal rotation osteotomy is performed for the reduction of the glenohumeral
joint. However, this osteotomy is likely to result in more loss of external rotation.
Releasing the internal rotator’s muscles and the anterior capsule has to be added
to improve the external rotation of the shoulder in these children. In addition,
there may be necessary for the transfer of internal rotators to function as external
rotators. Skibinski et al. [45] described internal rotation osteotomy (IRO) with a
tendon transfer. They first performed soft tissue procedures and then tested the
range of motion. Suppose the humeral head was dislocated while internal rotation,
the internal humeral rotation was performed to strengthen the joint stability. They
reported that the dynamic range of internal rotation difference in children treated
with IRO was significantly higher than those treated without osteotomy. The other
movements (including external rotation) were similar pre- and postop surgery in
both groups. The authors concluded that the addition of IRO to soft tissue proce-
dures improves internal rotation and maintains stable reduction without compro-
mising other movements. Similarly, Kambhampati et al. [46] reported 183 cases
of subluxation (101) and dislocation (82) of the shoulder secondary to obstetric
brachial plexus palsy. The authors performed anterior release and reduction, and
then they measured the degree of retroversion. They performed IRO if the humerus
was retroverted more than 40 degrees® or if the head was volatile after reduction.
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6.4 Humeral rotational osteotomy with lengthening over a nail

All the techniques that described derotational osteotomy of the humerus in
the late treatment of OBPP have neglected upper limb length discrepancy, which
is another sequel of OBPP. This technique represents the late treatment of OBPP
in patients with upper limb length discrepancy, using derotational osteotomy
and lengthening with an elongation nail. A standard deltopectoral approach was
applied. Transverse osteotomy between the insertion of the deltoid and pectoralis
major muscles was performed. Before the distal locking of the nail, adequate rota-
tion of the humerus was decided intraoperatively by ascertaining that the ipsilateral
hand could be placed to the mouth while putting the flexed elbow to the side of the
trunk. Once the desired rotation was achieved, the distal locking screws were placed
(Figure 5) [47].

This technique has some advantages: First, the elimination of length discrepancy
improves the upper limb function by re-orientation of the shoulder arc into a more
functional range. In addition, the appearance of the upper limb can be improved by
visible antecubital fossa and diminished forearm pronation. Secondly, lengthening
the humerus with the osteotomy above the deltoid insertion can lead to a more lat-
eralized deltoid insertion, thus improving shoulder abduction more than expected.
The disadvantages of this procedure are that it is impossible to add varus or flexion
to the distal part of the humerus due to the use of the intramedullary elongation
nail. Because ERO with added flexion to the distal part of the humerus to create
increased flexion of the arm and adding a varus component to repair the abduction
contracture is suggested in the literature [30, 42, 48]. We reported one patient with
three years of follow-up. First, the proximal side of the osteotomy migrated the
upper part at the end of 5 cm lengthening (Figure 6).

That problem could lead to restriction of shoulder motion. However, at the three
years, Mallet score was four, and the patient was able to reach the occiput without
any trumpet sign, and the palm rather than the dorsum was facing the mouth,
which he could not do before the operation (Figure 7).

Figure 5.
Postoperative plain AP and Lat. X-rays.
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Figure 6.
At the end of 5 cm distraction, AP and Lat. X-rays.

Figure 7.
Range of motions at 36 months.

6.5 Percutaneous humeral derotational osteotomy

The traditional humeral external derotation osteotomy method is open surgery
and fixation with implants such as plates and nails. Open surgery often leaves a
flagrant incision scar, but it can be hidden via a medial approach. Sometimes, other
complications are resourced from implants, such as irritative effects, non-union,
failure of implants, or peri-implant fracture [29, 30, 42]. When the implant has
to be removed, it can be difficult, especially in the medial approach due to closer
location to neurovascular structures. Therefore to avoid these complications,
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percutaneous osteot-omy of the humerus and external fixation is designed. In the
first step, two pins are placed at the level of the distal half of the deltoid muscle and
below the proximal humeral physis through the lateral side of the humerus. Then,
another two pins are placed at the distal insertion point of the deltoid muscle but
more anteriorly than before two pins to provide interval while external rotating of
the distal fragment of the humerus. The position of these two pins on the anterior
plane is decided according to how much rotation is required. The second phase is
performing the percutaneous transverse osteotomy of the humerus. The third phase
is that the distal fragment is rotated externally till all pins are arranged in the same
plane. One or two rods are used to connect the proximal and distal pins and stabilize
the osteotomized bone [49]. Advantages of these techniques are

* Incision is minimal. Thus the development of scars does not cause cosmetic
problems.

* The placement of the proximal side pins is distal to the deltoid, where there is
no risk for physical bone and axillary nerve injuries [50]. In addition, the distal
pins are located anteriorly away from the lateral side, where the radial nerve
passes through the bone.

* Rotational control of the distal humerus is difficult during open reduction
and plate fixation. However, in this technique, distal pins supply stability and
controlling the distal fragment efficiently.

Aly etal. [49] reported that six cases that healing processes were completed at an
average of 1-2 months without complication. In addition that they showed improve-
ment in the shoulder motion.

7. Osteotomy of the radius and ulna or one-bone forearm

Mild rigid supination deformities can be treated with osteotomy of the radius or ulna
[51]. However, osteotomy of both bones requires correcting severe supination deformi-
ties completely. Nowadays, the creation of one-bone forearm procedures is preferred
to combined osteotomies for severe fixed supination deformities due to the recurrence
overtime after combined osteotomies caused by persistent muscle imbalance and the
ability to correct substantial deformities. A curvilinear incision is made along the distal
radius and proximal ulna. The osteotomies are planned with the radius osteotomy 1 to
2 cm distal to the ulnar osteotomy. The interosseous membrane is incised to allow the
radius to be positioned on top of the proximal ulna. The radius is manually mobilized
toward the proximal ulna. The bones are coapted, the radius is rotated into the desired
position, the plate is placed to the distal radius to connect to the proximal ulna [52].

8. Outcomes

Activities that require external rotation can be done quickly with humeral
derotational osteotomy. Before surgery, many patients cannot perform self-care
activities, such as eating, dressing, and washing. After surgery, most patients can
dress, wash, perform self-cleaning, and eat themselves better and no longer need
help. The Mallet score for shoulder function increases after osteotomy. The level
of osteotomy is still controversial. Theoretically, rotational osteotomy between the
insertions of the subscapularis and pectoralis major muscles improves the deltoid

11
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function. There are no standard methods of fixation. Osteotomy stabilization has
varied from flimsy catgut sutures to rigid plates and screws. The fixation technique
will affect postoperative rehabilitation. The improved outcome has been repre-
sented regardless of fixation [28-30].

9. Conclusion

The arm’s fixed adduction and internal rotation are the most common deformi-
ties of the extremity in patients with a. In addition, the limited flexion-extension
motion of the elbow because of fixed pronation of the forearm can be seen in bra-
chial plexus birth injury. The surgical procedures performed to correct the shoulder
deformity provide the range of motion to more acceptable mobility and position
and are highly possible to affect the useability of all parts of the upper extrem-
ity. This is mostly seen in the patients with the latissimus dorsi and teres major
muscles problems and abnormal radiographic findings of the glenohumeral joint.
Difficulties in bringing the hand to the mouth without leaning the head forward
and toward the involved side and incompetent abduction-flexion of the shoulder
if the fixed internal rotation deformity of the shoulder is more than 20 degrees
[53]. Suppose external rotation of the shoulder is less than 65 degrees and limited
abduction at 80 degrees. In that case, it is impossible to reach the mouth by hand,
significantly if the motion range of the hand wrist and elbow is impaired [54]. The
soft-tissue contracture is released to improve the cosmetic appearance. Besides,
the function of the joint improves slightly. However, there is an increase in only
external rotation, not an increase in abduction is observed, and there is a high pos-
sibility for anterior dislocation of the shoulder. In addition, recurrence of the fixed
internal rotation deformity reduces the range of rotational movement with time
passing [53]. Sever described a technique that involves the release and replacement
of the teres major and latissimus dorsi muscles to the posterior and lateral parts of
the humerus to function as external rotators of the shoulder if muscle strength is
enough. The glenohumeral joint has any abnormalities [20]. The osteotomy of the
proximal humerus for the late treatment of brachial plexus birth injuries’ suggested
first time by Roger [21].

Since then, several techniques have been described, including either the proxi-
mal or the distal humeral derotational osteotomy in case of structural abnormality
(irreducible internal rotation) and anatomical pathology (flattened humeral head
or posterior subluxation) of the shoulder [14, 21, 32, 33, 53]. There is a gradual
increase in the arc of active motion at the expense of passive motion. Therefore,
rotation of the extremity can be increased during the growth of the extremity
in a neutral position and alignment. This can result in changing the relationship
between the joint congruency and the soft tissues that cover the joint. Therefore,
surgeons must consider the alteration of the congruency due to the growth of the
bones and soft tissues and not overcorrect the abnormality.
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