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Abstract. - OBJECTIVE: The present study
was performed to compare the efficacy of percu-
taneous kyphoplasty (PKP) vs. percutaneous ce-
ment-augmented screw fixation plus PKP in the
management of unstable osteoporotic vertebral
compression fractures (OVCF).

PATIENTS AND METHODS: A total of 197 pa-
tients with unstable OVCF treated in the Depart-
ment of Spine Surgery, Lianyungang First Peo-
ple’s Hospital from September 2019 to Septem-
ber 2021 were recruited and assigned via ran-
dom number table method 1:1 to receive either
PKP (group A, n=106) or PKP plus percutane-
ous cement-augmented screw fixation (group
B, n=91). The outcome measures for the evalua-
tion of different surgical methods included visu-
al analogue scale (VAS), the height of the ante-
rior-posterior border of the injured spine, Cobb
angle of the posterior convexity, Oswestry dis-
ability index (ODI) scores, and Japanese Ortho-
paedic Association (JOA) scores.

RESULTS: PKP exhibited shorter operative
time and length of hospital stay and less intra-
operative blood loss vs. PKP plus percutaneous
cement-augmented screw fixation (p<0.05). Pa-
tients with PKP plus percutaneous cement-aug-
mented screw fixation experienced milder post-
operative pain vs. those with PKP alone at 7
days postoperatively, as evidenced by the low-
er VAS scores (p<0.05). PKP plus percutane-
ous cement-augmented screw fixation provided
more restoration of anterior margin height and
posterior convexity Cobb angle vs. PKP alone
(p<0.05). Patients with PKP only showed slightly
higher Japanese Orthopaedic Association (JOA)
scores than those with combined surgery, while
the postoperative clinical signs between the two
arms were similar (p>0.05).

CONCLUSIONS: Single PKP features the ben-
efits of minimal trauma, simple operation, and
rapid postoperative recovery in the treatment
of OVCF. PKP plus percutaneous cement-aug-
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mented screw fixation for severe OVCF provid-
ed distinctly better performance than PKP alone
in terms of early pain relief, restoration of verte-
bral body height, correction of posterior convex-
ity deformity, and firm spinal stability.
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Introduction

The prevalence of osteoporotic vertebral com-
pression fracture (OVCF) is currently on the rise,
with a predominance in the elderly. Elderly people
with limited mobility and poor disease awareness
usually fail to seek the best medical care after a
thoracolumbar fracture, which gradually evolves
into a compression fracture and results in kyphosis,
hunchback, loss of height of the injured vertebrae,
and compression of nerves, seriously compromis-
ing the quality of life of patients. Burst fractures of
OVCF with vertebral compression exceeding 2/3
of the original height or combined with injury to
the middle and posterior columns are considered
unstable fractures and are currently challenging
for management. Internal fixation with percuta-
neous pedicle screws is a common surgical option
for the treatment of thoracolumbar spine fractures.
However, simple bracing of the vertebral body by
posterior pedicle screws prevents complete repo-
sitioning of the injured vertebra due to cancellous
bone compression, resulting in an eggshell-like
change anteriorly. In addition, decreased support
in the anterior column of the injured spine leads
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to screw loosening or even fractures'. The efficacy
of percutaneous vertebroplasty (PVP) and percu-
taneous kyphoplasty (PKP) for osteoporotic stable
vertebral fractures with an intact posterior canal
and no neurological symptoms has been widely es-
tablished worldwide. PKP relies on the injection of
bone cement into the injured vertebra to increase
the stiffness of the vertebral body, which simply
highlights the curing of the injured vertebra at the
expense of the overall mechanical balance of the
spine. Adjacent segmental refractures are another
common occurrence after OVCF internal fixations.
The incidence can reach more than 17% within 5
years after surgery?. The combination of the spinal
stability of percutaneous internal pedicle nailing
with the vertebral stability of PKP can effectively
compensate for the shortcomings and amplify the
merits of both procedures, providing a better solu-
tion for OVCF??. To this end, the current research
was performed to compare the efficacy of PKP vs.
percutaneous cement-augmented screw fixation
plus PKP in the management of unstable OVCF.

Patients and Methods

Baseline Patient Profiles

A total of 197 patients with unstable OVCF
treated in the Department of Spine Surgery, Li-
anyungang First People’s Hospital from Septem-
ber 2019 to September 2021 were recruited and
assigned via random number table method 1:1 to
receive either PKP (group A) or PKP plus percu-
taneous cement-augmented screw fixation (group
B). There were 106 cases in group A, 47 males
and 59 females, aged 55-79 years, with passage of
16-56 days from fracture to treatment; 12 cases
had fractured segments in T11, 44 cases in T12,
23 cases in L1, 18 cases in L2, and 9 cases in L3.
There were 91 cases in group B, 34 males and 57
females, aged 53-72 years, with passage of 23-
64 days from fracture to treatment; 16 cases had
fractured segments in T11, 39 cases in T12, 21
cases in L1, 13 cases in L2, and 2 cases in L3.

Inclusion Criteria

(1) Examination confirmed the diagnosis of
OVCEF of the thoracolumbar spine, and preopera-
tive X-ray, CT, and MRI showed that the degree of
wedge compression of the injured vertebral body
was greater than 50%, with varying degrees of
posterior convexity deformity and posterior con-
vexity Cobb angle greater than 20 degrees. (2) The
patient met WHO diagnostic criteria for osteopo-
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rosis, with a thoracolumbar vertebral bone densi-
ty ¢ value less than -2.5 SD; (3) old and unstable
vertebral fractures, with passage of >2 weeks from
fracture to surgery; (4) a VAS score of >7.

Exclusion Criteria

(D) Imaging suggested multi-segmental thora-
columbar fractures or symptoms not compatible
with physical examinations. (3) Stable thoraco-
lumbar fractures or compression of the upper tho-
racic spine exceeding 50% and the lumbar spine
exceeding 75%, preventing PKP. (4) Other factors
affecting surgery and follow-up.

Dropout Cases

One patient died of natural causes, and 13 pa-
tients refused to be followed up for personal and
family reasons, so they were excluded due to data
loss.

Treatment Methods

PKP

Patients in group A received PKP. The patient
was placed in a prone position with the abdomen
suspended, and C-arm fluoroscopy system [OEC
9900 Elite (GE Healthcare, Chicago, 1L, USA)]
was used to confirm the projection of the injured
vertebral arch on the body surface and to mark
the puncture site. The puncture site was anesthe-
tized with local infiltration of 2% lidocaine (Bax-
ter Healthcare Corporation, Deerfield, IL, USA),
a 0.5 cm incision was made, and the puncture
was performed after determining the angle of the
puncture needle. A successful puncture is indicat-
ed by fluoroscopy, demonstrating that the needle
tip has reached or surpassed the midline of the
vertebral body in the orthogonal position and has
reached the anterior, middle third of the vertebral
body in the lateral position. The puncture needle
core was withdrawn, followed by the placement of
the guide needle and the expansion cannula to es-
tablish a working channel. A balloon was placed
through the channel, the contrast agent was slow-
ly injected into the balloon to observe the raising
of the upper vertebral plate and the recovery of
vertebral body height in the injured spine, and the
balloon was removed after a satisfactory opera-
tion. The liquid-solid phase bone cement was in-
jected, followed by close monitoring for leakage,
and the channel was removed by rotation after a
satisfactory injection. Sterile dressings were ap-
plied to the incision.
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PKP Plus Percutaneous Cement-
Augmented Screw Fixation

The procedure was performed with an L2 ver-
tebral compression fracture as an example. The
patient was placed in a prone position with the ab-
domen suspended, and the midpoint of the lumbar
I-lumbar 3 arch was located under C-arm fluo-
roscopy and marked on the corresponding body
surface, followed by sterilization and draping. A
1.5-cm longitudinal incision was made at the en-
try point, and the lumbar 1 and 3 pedicle entry
points were revealed in sequence with the aid of a
small hook, and the localization needle was used
for puncture. A long-tailed titanium screw was in-
serted under C-arm fluoroscopy, and the puncture
needle was inserted laterally from the middle of
the pedicle under frontal fluoroscopy and parallel
to the upper endplate under lateral fluoroscopy.
The puncture needle was inserted into the verte-
bral body about 2-3 mm under lateral fluoroscopy,
followed by the hollowing of the puncture needle
and placement of the guide needle. The soft tis-
sue expansion tube of level 1, level 2, and level 3
was placed along the guide needle, and the level
1 expansion tube was removed and tapped along
the guide needle. The level 2 expansion tube was
removed, and a long-tailed titanium alloy screw
was placed. The level 3 expansion tube was re-
moved, and the bone cement was injected into the
screw. Fluoroscopy showed good height recovery
of the injured vertebra, uniform distribution of
bone cement in the vertebral body, and good po-

sition and length of the screw. After determining
the distance of the vertebral arch, both sides of
the titanium rod were passed sequentially through
the tail of the screw via the subcutaneous soft tis-
sue and fixed sequentially using the mounting nut.
The C-arm X-ray machine fluoroscopically guid-
ed the puncture to enter the lumbar 2 vertebral
body via the pedicle, with the puncture needle
being inserted from the lateral pedicle and the
needle pointing to the anterior inferior edge of the
vertebral body under lateral fluoroscopy. Under
lateral fluoroscopy, the puncture needle was in-
serted about 2-3 mm into the vertebral body, the
needle core was removed, the 4.5 mm diameter
working cannula was used, and the bone drill was
slowly placed to drill to the anterior middle third
of the vertebral body. The prepared barium-con-
taining bone cement was instilled into the injured
spine through the working cannula. After fluoro-
scopic confirmation of bone cement filling, the
working channel was withdrawn, the caudal part
of the long caudal screw was detached, and the
incision was sutured and covered with a sterile
dressing (Figure 1).

Postoperative Management
Postoperatively, the patient was given 20%
mannitol intravenously for 3 days, and antibiot-
ics were applied as appropriate. After 3 days, the
patient was allowed to perform off-bed activities
with a back protector. Postoperatively, the pa-
tients were given active calcium (Nature’s Boun-

Figure 1. Intraoperative operations and fluoroscopic images.
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ty, Ronkonkoma, NY, USA) and alendronate so-
dium (Merck & Co., Inc., Kenilworth, NJ, USA)
and other drugs for anti-osteoporosis. 3 days af-
ter surgery, the lumbar frontal and lateral X-rays
(Siemens Healthineers, Erlangen, Germany) and
CT (GE Healthcare, Chicago, IL, USA) were re-
viewed to determine the position of the internal
fixation and the distribution of bone cement. Pos-
itive and lateral x-ray images of the lumbar spine
were obtained 6 or 12 months after surgery to ob-
serve the condition of the pedicle screws and to
assess the recovery of lumbar spine function.

Outcome Measures

The outcome measures for the evaluation of
different surgical methods included visual ana-
logue scale (VAS), the height of the anterior-pos-
terior border of the injured spine, Cobb angle of
the posterior convexity, Oswestry disability index
(ODI) scores, and Japanese Orthopaedic Associa-
tion (JOA) scores. Positive and lateral X-ray imag-
es of the lumbar spine were obtained 3 days after
surgery and at the last follow-up visit to observe
whether there was any collapse of the screw rod
and bone cement in the injured spine.

Statistical Analysis

SPSS 26.0 (IBM Corp., Armonk, NY, USA)
was used for data analyses. Measurement data
were expressed as meantstandard deviation; an
independent sample 7-test was performed for in-
ter-group comparison at the same period, and the
LSD method was used for intra-group compar-
ison. Count data were examined using the Chi-
square test. Statistical significance was indicated
at p<0.05.

Results

Perioperative-Related Indicators

All patients were followed up for 6-13 months.
PKP exhibited shorter operative time and length
of hospital stay and less intraoperative blood loss
vs. PKP plus percutaneous cement-augmented

Table I. Perioperative-related indicators.

screw fixation (p<0.05). This suggests that PKP
features merits of small surgical wounds, simple
surgical operations, and rapid recovery (Table I).

VAS Score, ODI Score, Height Percentage
of the Anterior Margin of the Injured
Vertebra, and Posterior Convexity Cobb
Angle

Patients with PKP plus percutaneous ce-
ment-augmented screw fixation experienced
milder postoperative pain vs. those with PKP
alone at 7 days postoperatively, as evidenced by
the lower VAS scores (p<0.05). This is because
PKP alone provides limited restoration of in-
jured spine height and vertebral stability, and
the increased weight-bearing of the injured spine
during early postoperative off-bed activities can
induce or aggravate postoperative pain®. PKP
plus percutaneous cement-augmented screw fix-
ation provided more restoration of anterior mar-
gin height and posterior convexity Cobb angle
vs. PKP alone (p<0.05). It is suggested that PKP
combined with percutaneous cement-augmented
screw fixation is superior to conventional PKP in
terms of orthopedic recovery and long-term sta-
bility support, and its stability is mainly derived
from the adhesive fixation effect of bone cement.
PKP alone fails to significantly restore the height
of the anterior and middle posterior columns, with
low cement volume and low cement dispersion,
which leads to reduced stability and postoperative
collapse. Thus, PKP combined with percutaneous
cement-augmented screw fixation realizes multi-
dimensional orthosis and fixation and therefore
allows for better height restoration and stability of
the vertebral body” (Tables II-I1I).

JOA Scores

Patients with PKP only showed slightly higher
JOA scores than those with combined surgery, while
the postoperative clinical signs between the two
arms were similar (p>0.05). This indicates similar
safety and recovery of postoperative limb mobility
between PKP with and without percutaneous ce-
ment-augmented screw fixation (Table IV).

Groups n Operative time Intraoperative Length of
(min) blood loss (ml)  hospital stay (days)

Group A 106 45.1+5.3 29.9+4.1 3.3+0.7

Group B 91 94+7.2¢ 78.3+5.6° 6.8+0.8¢

“indicates p<0.05 when compared with group A.
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Table Il. Height percentage of the anterior margin of the injured vertebra, and posterior convexity Cobb angle (y+s).

Groups n Height percentage of the anterior Cobb angles
margin of the injured vertebra (%)
Preoperatively  Postoperatively Preoperatively Postoperatively
Group A 106 44.6+2.6 67.9+3.4° 22.34£2.3 16.8+1.6°
Group B 91 45.442.5 92.2+3,94% 21.8+2.0 11.940.746
“indicates p<0.05 when compared with group A; %indicates p<0.05 when compared with preoperatively.
Table Ill. VAS scores and ODI scores (y+s).
Groups n VAS scores ODI scores
Preopera- 7 days Last Preope- 7 days Last
tively postope- follow-up ratively postope- follow-up
ratively visits ratively visits
Group A 106 7.5+0.2 4.7+0.5° 1.5+0.2° 47.9+4.5 38.5+3.1° 19.2+1.9%
Group B 91 7.6+0.3 3.3+0.3% 1.2+0.26 48.8+5.6 39.5+3.0° 18.6+2.1°
“indicates p<0.05 when compared with group A; %indicates p<0.05 when compared with preoperatively.
Table IV. JOA scores.
Indices 7 days postoperatively t P Last follow-up t P
Group A Group B Group A Group B
Leg elevation 8.6+1.5 8.1£1.1 2.878 0.004 9.5+0.8  8.4+0.7 11.419 0.001
Sensory impairment 5.9+1.2 6.2+0.9 -1.811 0.072 9.2+04  9.3+0.6 1.598 0.112
Motor impairment 3.8+0.7 4.6+0.6 -8.457 0.001 0.5£0.2  0.7+0.2 -7.510 0.000
Daily activities 0.5+0.1 0.4+0.2 2.953 0.004 32404  2.4+04 13.209 0.000
Bladder function 7.1+0.9 6.7+1.0 3.406 0.001 10.0+0.8  9.8+0.9 9.926 0.000
Total scores 259+2.1 26.0+1.8 1.009 0.993 32.8414  29.6£1.3 16.163 0.000
JOA: Japanese Orthopaedic Association.
Typical Cases Discussion
Case one

The patient was an elderly female, 67 years
old, with severe osteoporosis, and reported 3
weeks of lumbar pain, which caused the inability
to straighten the back and worsened severely with
standing and weight bearing (Figure 2).

Case two

The patient was an elderly male, 65 years old,
and complained of more than 2 months of low
back pain that prevented straightening his back
and worsened recently, with no significant mitiga-
tion after bed rest (Figure 3).

The efficacy of PVP and PKP minimally inva-
sive surgery for OVCF is well-established world-
wide'’. However, sole use of PVP is associated with
limited restoration of sagittal balance in patients
with severe vertebral body collapse. In this regard,
some scholars'' classified patients with a vertebral
compression ratio of more than 75% as a contra-
indication to PVP. Besides, research® has shown a
significant decrease in spinal stability after PKP
alone, which is detrimental to the patient’s limb
movement and thus compromises postoperative
rehabilitation. Patients treated with percutaneous
cement-augmented screw fixation, especially those
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Figure 2. X-rays and CT images of case one. A, Preoperative radiograph showed a compression fracture of the L1 vertebral body
with loss of vertebral stability, significant narrowing of the upper and lower vertebral space heights, and a significant increase in the
Cobb angle of the injured vertebra. B, Preoperative CT showed L1 vertebral body fracture with more than 50% compression and
hollowing within the bony structures. C, Postoperative X-ray 3 days after surgery showed a recovery of the postoperative injured
spine height to more than 75%, good recovery of the upper and lower intervertebral space height, and a significant reduction in the
Cobb angle of the injured spine compared with that before surgery. D, Six months postoperative CT of the lumbar spine showed good
metal internal fixation in place without displacement or fracture, clear bone cement shadow, and no significant leakage.

Figure 3. X-rays and CT images of case two. a, Preoperative radiograph showed a compression fracture of the L1 vertebral body
with loss of vertebral stability, significant narrowing of the upper and lower vertebral space heights, and a significant increase in
the Cobb angle of the injured vertebra. b, Preoperative CT showed 50% compression of the L1 vertebral fracture. ¢, 3 days after
surgery, the X-ray showed that the height of the injured spine basically recovered after surgery, and the Cobb angle of the injured
spine was significantly reduced compared with that before surgery. d, The postoperative 6-month review X-ray showed no dis-
placement or fracture of the screw, clear cement shadow, and no new fracture.

over 60 years of age with underlying disease, are
less tolerant of the procedure and suffer from poor
support, poor reduction, and complications after
placement of the pedicle screw'?. Moreover, ad-
ditional fixation segments have also been demon-
strated to be ineffective in significantly improving
fracture repositioning, and the overall efficacy of
treatment is compromised by the increase in medi-
cally induced trauma®.
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Advantages of PKP Combined with Per-
cutaneous Cement-Augmented Screw
Fixation in the Treatment of OVCF with
Kyphosis

This combined therapy features the following
characteristics:

(1) Percutaneous pedicle screw fixation can
effectively avoid damage to the paravertebral
muscles, intervertebral ligaments, and supraspi-
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nal ligaments caused by open surgery, which is
conducive to maintaining the stability of the spine
and avoiding delayed low back pain caused by
postoperative muscle atrophy and stiffness'.

(2) PKP for the injured spine can significantly
restore the height of the vertebral body, rapidly
correct the kyphosis deformity caused by com-
pression fracture, and effectively relieve pain
symptoms.

(3) The use of cement-reinforced percutane-
ous pedicle screws and subsequent injection can
help prevent “eggshell” changes after spinal in-
jury surgery, reducing the risk of vertebral body
re-collapse'>'. Also, the adjacent cement-rein-
forced percutaneous pedicle screws can share the
forces on the injured vertebra, avoiding further
loss of height of the injured vertebra, failure of
correction of posterior convexity deformity, and
re-fracture’. The cement-injected pedicle screws
can provide good anchorage to the vertebral bone,
and the bone cement injected into the bone pro-
vides reinforcement to the lax bony structures.
Both of these effects provide immediate and firm
stabilization of the pedicle screw and avoid com-
plications such as screw loosening or fracture due
to excessive local stress concentration®'”%,

Indications for PKP Combined
with Percutaneous Cement-Augmented
Screw Fixation for OVCF with Kyphosis

PKP combined with percutaneous cement-aug-
mented screw fixation has the advantages of good
stability and strong support. Its indications include:

(1) The patient had a comorbid thoracolumbar
fracture with a posterior convexity deformity and
an AO staging of type A3. Given the instability
of such fractures, the application of PKP plus
percutaneous cement-augmented screw fixation
plays an important role in long-term stabilization
support.

(2) In patients with thoracolumbar fractures
with osteoporosis, PKP with percutaneous ce-
ment-augmented screw fixation may provide
support to the bony structures. In contrast, the
application of PKP or percutaneous internal
arch fixation for the treatment of thoracolumbar
fractures with neurological symptoms has been
marginally explored, and there is insufficient ev-
idence of specific efficacy. Thus, the efficacy of
PKP combined with percutaneous cement-aug-
mented screw fixation in patients with thoraco-
lumbar fractures with neurological symptoms re-
quiring spinal canal decompression needs further
verification'’.

Operation Highlights of PKP
Combined with Percutaneous
Cement-Augmented Screw Fixation

(1) Screws of reasonable length were selected
for fixation according to the condition of the injured
vertebra. Screws with insufficient length are insuf-
ficiently anchored and prone to loss of support, dis-
placement, or even fracture. Excessive screw length
may penetrate the anterior edge of the vertebral body
and damage surrounding tissues, blood vessels, and
nerves. (2) Prior to performing percutaneous kyph-
oplasty (PKP), the percutaneous screw should be
positioned at an appropriate angle under fluoroscop-
ic guidance. This helps avoid cement leakage and
screw breakage due to excessive stress caused by an
overly acute bracing angle, while also correcting the
posterior convex Cobb angle. (3) Depending on the
degree of fracture compression or orthopedic recov-
ery, the optimal PKP working channel is selected,
i.e., the working cannula is inserted from the medial
or lateral side of the titanium rod. In most cases, the
working cannula is inserted from the lateral side of
the titanium rod through the injured vertebral arch,
or if the vertebral arch is blocked by the titanium
rod, the titanium rod is then installed on one side,
and then the working cannula is inserted from the
injured vertebral arch.

Limitations

The mechanical analysis of the implant was not
performed in this study, and the reasonability of
the screw rod angle and bone cement injection vol-
ume should be determined in conjunction with me-
chanical studies, which can be incorporated with
finite element analysis or 3D printing technology
in future studies. Adjacent segment re-fracture is
a common complication after OVCEF, with an in-
cidence of up to 17% of adjacent segment re-frac-
tures within 5 years*?*?'. Although none of the
follow-up subjects in this study experienced any
re-fracture of the prevertebral spine during the fol-
low-up time, the short follow-up time in this study
precluded judgment of the long-term effects on or-
thopedic and maintenance outcomes as the course
of osteoporotic disease progressed".

Conclusions

Two Level I evidence publications?* indicated
that vertebral augmentation, particularly PVP, did
not demonstrate superior efficacy compared to con-
servative treatment in the management of OVCFs.
Subsequently, both articles have been frequently
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cited. Based on these two articles and other level 11
evidence publications**®, the American Academy
of Orthopaedic Surgeons (AAOS) strongly advises
against using PVP to treat OVCFs that are diag-
nosed through imaging with corresponding clinical
signs?. However, PKP is recommended with less
certainty for patients who have similar diagnoses.

Despite the AAOS recommendation, vertebral
augmentation is still commonly used in clinical
practice and has proven highly beneficial for many
patients, particularly elderly ones. To address its
drawbacks, numerous new technologies have been
developed to replace traditional bone cement, and
various alternative surgical methods have been
explored. Although vertebral augmentation pro-
cedures are generally safe and provide quick pain
relief and improved physical function, there is still
a chance of postoperative complications such as
bone cement leakage, embolism, implantation syn-
drome, infection, thermal damage to surrounding
tissue, and adjacent vertebral fractures?”?,

Incorporation of percutaneous pedicle screw
fixation with PKP can effectively compensate for
the disadvantages and amplify the advantages of
both procedures, providing a better solution for
osteoporotic spinal compression fractures®®3!. Per-
cutaneous injectable bone cement screws improve
pedicle screw stability, and the bone cement effec-
tively fills the cavity formed after repositioning the
injured spine, reconstructs the collapsed anterior
and middle columns, and distributes the stress load
on the pedicle screws, thus avoiding re-collapse
and internal fixation failure’***. Since cement-re-
inforced percutaneous pedicle screw repositioning
restores vertebral height and indirect decompres-
sion of the spinal canal creates the conditions for
vertebroplasty of the injured spine, PKP can be per-
formed to maximize stress dispersion and height
restoration of the injured spine, allowing the coex-
istence of spinal stability and vertebroplasty. Sin-
gle PKP features the benefits of minimal trauma,
simple operation, and rapid postoperative recovery
in the treatment of OVCF. PKP plus percutaneous
cement-augmented screw fixation for severe OVCF
provided distinctly better performance than PKP
alone in terms of early pain relief, restoration of
vertebral body height, correction of posterior con-
vexity deformity, and firm spinal stability.
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