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Posterior Floating Laminotomy as a New Decompression
Technique for Posterior Cervical Spinal Fusion Surgery

Hong Kyung Shin, Jin Hoon Park

Department of Neurological Surgery, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

Objective : In the cervical spine, many surgical procedures have been developed to achieve optimal results for various disorders,
including degenerative diseases, traumatic injury, and tumor. In this study, we report our experience and follow-up results with a
new surgical technique for cervical spine entitled posterior floating laminotomy (PFL) in comparison with conventional laminectomy
and fusion (LF).

Methods : Data for 85 patients who underwent conventional LF (n=66) or PFL (n=19) for cervical spine disorders between 2012
and 2019 were analyzed. Radiological parameters, including cervical lordosis (CL), T1 slope (T1S), segmental lordosis (SL), and
C2-7 sagittal vertical axis (SVA), were measured with lateral spine X-rays. Functional outcomes, comprising the modified Japanese
Orthopaedic Association (mJOA), neck disability index (NDI), and visual analog scale (VAS) scores, were also measured. For the
patients who underwent PFL, postoperative magnetic resonance image (MRI) was performed in a month after the surgery, and
the degree of decompression was evaluated at the T2-weighted axial image, and postoperative computed tomography (CT) was
conducted immediately and 1 year after the operation to evaluate the gutter fusion.

Results : There was no difference in CL, T1S, SL, and C2-7 SVA between the groups but there was a difference in the preoperative
and postoperative SL angles. The mean difference in the preoperative SL angle compared with that at the last follow-up was -0.3°
after conventional LF and 4.7° after PFL (p=0.04), respectively. mJOA, NDI, and VAS scores showed significant improvements (p<0.05)
during follow-up in both groups. In the PFL group, postoperative MRI showed sufficient decompression and postoperative CT
revealed gutter fusion at 1 year after the operation.

Conclusion : PFL is a safe surgical method which can preserve postoperative CL and achieve good clinical outcomes.
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INTRODUCTION eral methods have been developed to achieve optimal results
for various disorders in the cervical spine, including degenera-
The primary goal of spinal surgery is to attain sufficient tive diseases, traumatic injuries, and tumors. There are two

neural recovery from the damaged spinal cord and roots. Sev- main surgical approaches employed in the cervical spine : the
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anterior approach and the posterior approach. Anterior cervi-
cal surgery includes anterior cervical discectomy and fusion,
and posterior cervical surgery includes laminectomy alone,
laminoplasty, and laminectomy and fusion (LF).

The anterior approach surgery has an advantage due to its
direct decompression of compromised structures. However,
the rates of dysphagia and recurrent laryngeal nerve palsy are
relatively high compared with the rates obtained with the pos-
terior approach'’. Additionally, the degeneration of adjacent
levels can occur with the anterior procedure”. Posterior ap-
proaches, including laminectomy alone, laminoplasty, and LF,
are usually conducted in cases of multilevel cord compression.
Shifting the spinal cord posteriorly induces indirect decom-
pression. However, laminectomy alone is generally avoided
due to the risk of delayed postlaminectomy kyphosis'". Lami-
noplasty is performed as an alternative to laminectomy,
achieving sufficient decompression and mechanical solidity™”.
LF provides better long-term stability than laminectomy alone
by inducing arthrodesis and has a wider surgical indication
than laminoplasty as it facilitates lordotic change from kypho-
sis”. However, complications after posterior surgery, such as
axial pain, C5 palsy, postoperative kyphosis, and pseudomem-
brane formation are not uncommon”"”.

The appropriate surgical method for cervical disorders has
been controversial for many years. In this study, we present an
innovative surgical method for cervical spine disorders enti-
tled posterior floating laminotomy (PFL), which overcomes
the drawbacks of LF while retaining the strengths of lamino-

plasty.

MATERIALS AND METHODS

Patient enrollment

This study was performed under an Institutional Review
Board-approved protocol in compliance with regulations set
by Gangneung Asan Hospital (IRB No. 2019-11-006), and no
patient consent was required as no identifying material has
been included. We retrospectively reviewed the medical re-
cords of patients who underwent cervical spinal surgery be-
tween 2012 and 2019. A total of 85 patients were enrolled.
Conventional LF was performed on 66 patients from 2012 to
2019, while PFL was consecutively performed on 19 patients
from 2016 to 2019. From 2016, the surgical method was deter-

902 https://doi.org/10.3340/jkns.2020.0305

mined on a case by case basis. Surgery indications were trau-
ma, cervical spondylotic myelopathy, ossification of posterior
longitudinal ligament, foraminal stenosis, and tumor. Surgical
indications were not different between the groups and detailed
classification are described in Table 1. Exclusion criteria were
patients with infection, corpectomy, and fusion including the
CI or below the T2 level.

Surgical methods

A cervical pedicle screw (CPS) and a lateral mass screw
(LMS) were used for both the conventional LF group and the
PFL group. When ball-tip probing, feedback suggestive of
malpositioning of the screw led to abandonment of the CPS
procedure and conversion to LMS insertion.

In the conventional LF group, after confirmation of the
screw position by anterior-posterior and lateral radiographs,
laminectomy was performed using a high-speed drill with a

small round burr (1.8 mm). Additionally, decorticated local

Table 1. Baseline characteristics of patients in conventional LF and PFL
groups

Conventional

LF PFL p-value

Number of patients 66 19
Age at surgery (years) 66.1+11.9 6414134 053
Sex 0.31

Male 56 (84.8) 14.(73.7)

Female 10 (15.2) 5(26.3)
DM 14 (21.2) 6 (31.6) 0.37
HTN 30 (45.5) 7 (36.8) 0.69
Smoking 26 (394) 8 (42.1) 1.00
BMI (kg/m’) 241432 243447 0.83
Osteoporosis 3(4.5) 1(5.3) 1.00
Previous cervical operation 6(9.1) 4(21) 0.22
Classification 0.24

Trauma 36 (54.5) 6 (31.6)

CSM 18 (27.3) 9 (474)

OPLL 7 (10.6) 3(15.8)

Foraminal stenosis 3(4.5) 0(0.0)

Tumor 2(3.0) 1(5.3)

Values are presented as meanz+standard deviation or number (%). LF :
laminectomy and fusion, PFL : posterior floating laminotomy, DM :
diabetes mellitus, HTN : hypertension, BMI : body mass index, CSM :
cervical spondylotic myelopathy, OPLL : ossification of posterior
longitudinal ligament



bone (i.e., spinous process and lamina bone chips) mixed with
allobone was applied over the duraform, which covered the

spinal cord, to promote segmental fusion and was used for

posterolateral fusion. In the PFL group, laminotomy was per-

Fig. 1. Posterior bony structures are restored on the spinal cord and
linked to the adjacent paraspinal muscles and tendons in order to
protect the cord and fill the empty space in the posterior floating
laminotomy group.
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formed using a high-speed drill with a small round burr to
make gutter. Next, only the lamina without ligamentum fla-
vum was disconnected en bloc and shifted to posteriorly with
Allis forceps while some proportion of ligamentum flavum
was preserved, since the isolated lamina is unstable and diffi-
cult to reattach to the original sites. If the inner layer of the
lamina compressed the spinal cord even after posterior shift-
ing, additional internal decompression through removal of
inner wall of lamina, central part of ligamentum flavum, or
epidural fat was performed. After shifting posteriorly, floating
lamina was adhered to the paraspinal muscles, tendons, and
upper and lower spinous processes with threads (Fig. 1). Lastly,
decorticated bone chips were applied at the gutter to make
bone fusion for long-term stability. Schematic images of the

surgery are illustrated (Fig. 2).

Outcome evaluation

A comprehensive review of medical records was performed
to gather data regarding the baseline characteristics, radio-
logical parameters, and functional outcomes. The baseline
characteristics of the patients, including age, sex, diabetes

mellitus (DM), hypertension (HTN), smoking, body mass in-

Fig. 2. Schematic images of the posterior floating laminotomy surgery. A : Laminotomy was performed using a high-speed drill with a small round burr
to make gutter. B : Only the lamina without ligamentum flavum was disconnected en bloc and shifted to posteriorly with Allis forceps while some
proportion of ligamentum flavum was preserved, since the isolated lamina is unstable and difficult to reattach to the original sites. If the inner layer of
the lamina compressed the spinal cord even after posterior shifting, additional internal decompression through removal of inner wall of lamina, central
part of ligamentum flavum, or epidural fat was performed. C : Posteriorly shifted floating lamina was adhered to the paraspinal muscles, tendons, and

upper and lower spinous processes with threads.
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dex (BMI), osteoporosis, history of previous cervical opera- tween the upper endplate of T1 and the horizontal line. SL was
tion, and classification, were recorded. evaluated from the angle between the upper endplate of the

The radiological parameters were analyzed with lateral upper instrumented vertebra and the lower endplate of the
spine X-rays before surgery, immediately after surgery, and at lower instrumented vertebra. C2—7 SVA was measured as the

the last follow-up. We measured cervical lordosis (CL), the T1
slope (T1S), segmental lordosis (SL), and the C2-7 sagittal ver- Table 2. Radiological parameters for patients in conventional LF and PFL

tical axis (SVA) on lateral spine X-rays. CL, defined as the groups

C2-7 Cobb angle, was evaluated based on the angle between Conventional . pvalue
the lower endplate of the C2 vertebra and the lower endplate LF
of the C7 vertebra. T1S was evaluated based on the angle be- Preoperative (°)
CL 1294129 114+134 0.69
TS 27.8+8.8 28.0+£9.0 091
SL 9.2£10.2 76£9.6 0.57
C2-7 SVA 26.2+12.3 214+11.8 0.17
Immediate postoperative (°)
CL 15.8£94 14.9+10.1 0.75
T1S 294+9.0 32.3£7.8 0.24
SL 11.2£84 12.7£6.7 0.51
C2-7 SVA 274121 27.0+£15.3 0.89
Last follow-up (°)
CL 134+9.3 12.7£10.7 0.78
TS 279%75 28.6x10.3 0.77
SL 8.9+77 11.5+8.0 0.25
C2-7 SVA 26.8£13.5 289143 0.60

A Last follow-up — immediate
postoperative (°)

CL -2.348.1 21491 095
T1S -14+76 -3.7410.5 0.34
SL -2.3£58 -1.24£59 0.51
C2-7 SVA -0.6+10.8 1.84+17.2 048
Fig. 3. Radiological parameters are shown. A : Cervical lordosis. B : T1 A Immediate postoperative —
slope. C: Segmental lordosis. D : C2-7 sagittal vertical axis. preoperative (°)
CcL 29+12.7 3.5+99 0.86
T1S 1.6+£9.6 4.3£11.3 0.35
SL 2.0£10.5 51+94 0.29
C2-7 SVA 1.24151 5.5+15.6 0.32

A Last follow-up —
preoperative (°)

CL 0.6+11.4 1.3£119 0.82

T1S 0.1£89 0.5£9.2 0.87

SL -0.3+85 47472 0.04
Fig. 4. From the T2-weighted axial magnetic resonance image, the area C2-7 SVA 0.62144 /4£161 0.1
of the cord (marked as blue line) and the spinal canal (marked as red line) Values are presented as mean+standard deviation. LF : laminectomy and
were measured from C3 to C7, before (A) and after (B) the posterior fusion, PFL : posterior floating laminotomy, CL : cervical Lordosis, T1S :
floating laminotomy surgery. T1 slope, SL: segmental lordosis, SVA : sagittal vertical axis
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distance between a plumb line from the center of the C2 body
to the superior posterior endplate of C7. These measurement
methods are presented in Fig. 3.

In addition to radiological parameters, functional outcomes
were obtained before surgery, immediately after surgery, and
at the last follow-up. Functional outcomes consisted of modi-
fied Japanese Orthopaedic Association (mJOA), neck disabili-
ty index (NDI), and visual analog scale (VAS) scores. The
mJOA score is a quantitative scale that evaluates the severity of
myelopathy. The scale is representative of four components :
1) motor function in the arms, 2) motor function in the legs,
3) sensation, and 4) bladder function. Scores are estimated

from 0 to 17, with a lower score correlating with higher dis-
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ability'”. The NDI score is a clinical assessment of disability,
specific to the cervical spine, which has a high degree of reli-
ability and internal consistency™”. The scores are estimated
from 0 to 50, with a higher score correlating with higher dis-
ability. Pain severity was measured with the VAS score, with
VAS for the neck (VAS-N) and the arm (VAS-A). The VAS
score was measured from 0 to 10, with 0 representing no pain
and 10 representing the worst pain'”.

We performed the postoperative magnetic resonance image
(MRI) in 1 month after the PFL surgery to evaluate the degree
of decompression. From the T2-weighted axial images, the
area of the cord and the spinal canal were measured at each

pedicle level from C3 to C7, before and after the surgery (Fig. 4).

T1S
©) -~ - Conventional LF —i— PFL

Immediate
postoperative

Preoperative Last follow-up

(2-7 SVA
(mm) - - Conventional LF —— PFL

30

25 [~

20
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Preoperative Last follow-up

Fig. 5. Radiological parameters, including CL, T1S, SL, and C2-7 SVA, were not different between the groups. However, there was a difference in SL
between the preoperative time and the last follow-up (marked with a star). The difference was -0.3° in the conventional LF group and 4.7° in the PFL
group (p=0.04). CL : cervical lordosis, LF : laminectomy and fusion, PFL : posterior floating laminotomy, T1S : T1 slope, SL : segmental lordosis, SVA :

sagittal vertical axis.

J Korean Neurosurg Soc 64 (6) : 901-912 905



J Korean Neurosurg Soc 64 | November 2021

To discriminate the subarachnoid space from the ligamentous
or osseous structures, we set the borderline of the spinal canal
area (i.e., the subarachnoid space) along the inner margin of
low signal intensity”**”. The measurements were viewed on
Surgimap software version 2.3.1 (Nemaris Inc., New York, NY,
USA). All parameters were measured independently by two
observers, and the average value of each parameter at each lev-
el was taken for independent calculations.

Postoperative computed tomography (CT) images were ob-
tained immediately and 1 year after the operation to evaluate
tusion status. Fusion was defined as definite bony bridging on
axial CT images. Perioperative data such as the number of lev-
els fused, screw fixation method, estimated blood loss (EBL),
length of hospital stay (LOS), operation time, non-pathologic
fever defined as a fever without an infection™, and periopera-
tive complications were also collected. Complications were
defined as any subsequent event after the operation requiring

further treatment.

Statistical analysis

Quantitative data were presented as the meantstandard de-
viation unless otherwise indicated. Independent T-tests were
used to assess continuous variables. Chi-square test and Fish-
er’s exact test were used for categorical variables. Significant
differences in functional outcomes among the three different
time points were assessed using one-way repeated measures

analysis of variance (ANOVA). We performed a Bonferroni

Table 3. Functional outcomes for patients in conventional LF and PFL groups

correction on one-way repeated measures ANOVA and the
variables were considered statistically significant with p<0.017.
For all the other analyses, the results were considered to show
statistical significance when p<0.05. All statistical tests were
two-sided. We used R version 3.6.1 (R Foundation for Statisti-
cal Computing, Vienna, Austria) for all statistical analyses.

RESULTS

Of the 85 included patients, 66 patients received conven-
tional LF and 19 received PFL. There was no difference be-
tween the groups regarding the age (p=0.53), sex (p=0.31), DM
(p=0.37), HTN (p=0.69), smoking (p=1.00), BMI (p=0.83),
osteoporosis (p=1.00), history of previous cervical operation
(p=0.22), and classification (p=0.24). These baseline charac-
teristics are summarized in Table 1. After the operation, all
degenerative patients demonstrated neurological improve-
ment and none of the trauma patients with spinal cord injury
experienced aggravation of their neurological function in ei-
ther group, except one case of restenosis in PFL group due to
the postoperative cervical trauma.

Radiological parameters, including CL, T1S, SL, and C2-7
SVA, were not different between the groups, but a difference
was observed in the SL angle preoperatively and at the last fol-
low-up. SL difference between the preoperative time and the

last follow-up was -0.3° in the conventional LF group and 4.7°

Preoperative Postoperative 6 months Postoperative 12 months Overall p-value

Conventional LF

mJOA 109+3.2 13.94+2.4% 14.642.6' <0.01

NDI 31.3£9.7 17.2+7.0% 12.246.8' <0.01

VAS-N 72+16 2.0+1.6* 1.541.2' <0.01

VAS-A 6.7£2.0 2.1+1.8% 1.6+1.0' <0.01
PFL

mJOA 11.7+£43 15.542.0 16.8+1.6' <0.01

NDI 21.2+10.0 10.0£5.8 9.0+6.3 0.01

VAS-N 57422 3.5411% 22410 <001

VAS-A 6.1+24 4142.2% 2.542.0" <0.01

Values are presented as mean+standard deviation. *Statistically significant difference (with Bonferroni correction, p<0.017 [0.05/3=0.017]) between
the preoperative and the postoperative 6 months. "Statistically significant difference (with Bonferroni correction, p<0.017 [0.05/3=0.017]) between
the preoperative and the postoperative 12 months. LF : laminectomy and fusion, PFL : posterior floating laminotomy, mJOA : modified Japanese
Orthopaedic Association, NDI : neck disability index, VAS-A : visual analog scale for the arm, VAS-N : visual analog scale for the neck
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in the PFL group (p=0.04) (Table 2 and Fig. 5). Functional
outcomes, consisting of mJOA, NDI, VAS-N, and VAS-A
scores, were measured at the preoperative time, postoperative
6 months, and postoperative 12 months and showed signifi-
cant differences (p<0.05) in each group (Table 3 and Fig. 6).
The area of the cord and the spinal canal from C3 to C7
which was measured at the T2-weighted axial MRI are pre-
sented in Table 4 and Fig. 7. There were statistically significant
differences in the area of the spinal canal from C3 to C7, be-
tween before and after the surgery. Follow-up CT 1 year after
the operation revealed the formation of bony continuity at the

gutter between the lateral mass and the lamina, whereas im-
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mediate postoperative CT showed a gap between the lateral
mass and the lamina (Figs. 8 and 9). Although it was difficult
to specify when the bone fusion occurred, it was possible to
identify the fusion status with a CT scan.

Perioperative outcomes are presented in Table 5. The num-
bers of levels fused after conventional LF and PFL were 2.8
and 3.0 (p=0.48), respectively. Screw fixation methods were
not different between the groups (p=0.42). Although the total
operation times for the conventional LF group and the PFL
group were different (conventional LF : 169.6 vs. PFL : 223.7
minutes, p=0.01), the operation times per fusion level were not
(conventional LF : 72.3 vs. PFL : 90.2 minutes, p=0.08). EBL

NDI
[l Preoperative [ Postoperative 6 months [] Postoperative 12 months

50 —

40 |-

Conventional LF PFL

VAS-A
M Preoperative [] Postoperative 6 months [] Postoperative 12 months

0

Conventional LF PFL

Fig. 6. Functional outcomes, including mJOA, NDI, VAS-N, and VAS-A scores, at three time points (preoperative, postoperative 6 months, and
postoperative 12 months) were significantly different (p<0.05) in both groups. There were also significant differences between the preoperative score
and the scores 6 and 12 months postoperatively with Bonferroni correction (marked with stars). mJOA : modified Japanese Orthopaedic Association, LF :
laminectomy and fusion, PFL : posterior floating laminotomy, NDI : neck disability index, VAS-N : visual analog scale for the neck, VAS-A : visual analog

scale for the arm.
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(p=0.28), LOS (p=0.99), and non-pathologic fever (p=0.34)
were not different between the groups. Wound infection oc-
curred in five patients in the conventional LF group and did

not occur in the PFL group (p=0.58). Seroma, identified in

Table 4. Area of the cord and the spinal canal from C3 to C7 at axial MR,
before and after the PFL surgery

Area (mm’) Before the surgery Afterthe surgery  p-value
a

Cord 68.1(7.7) 70.3(7.2) 0.69

Canal 139.2 (26.3) 183.9(10.5) 0.02*
4

Cord 89.1 (19.6) 89.7 (19.1) 097

Canal 120.5 (33.5) 1719 (20.3) 0.04*
5

Cord 76.6 (18.0) 84.1(1.8) 0.61

Canal 93.6 (17.5) 165.0 (14.1) 0.04*
6

Cord 814 (39 79.7 (4.3) 0.57

Canal 1194 (23.7) 165.7 (23.2) 0.03*
7

Cord 63.5 (10.6) 68.3 (10.0) 0.52

Canal 133.8(20.3) 164.7 (8.4) 0.03*

Values are presented as number (%). *Statistically significant difference
(p<0.05) between before and after the PFL surgery. MRI : magnetic
resonance image, PFL : posterior floating laminotomy

MRIs, occurred in six patients in the conventional LF group
and in one patient in the PFL group (p=1.00) (Fig. 10). C5 pal-
sy occurred in one patient in each group (p=0.39). Screw frac-
ture occurred in one patient in the conventional LF group and
did not occur in the PFL group (p=1.00). Restenosis due to
postoperative cervical trauma occurred in one patient in the
PFL group and did not occur in the conventional LF group
(p=0.22). The mean durations of postoperative follow-up were
different between the groups (conventional LF : 35.2 vs. PFL :
20.0 months, p=0.01).

DISCUSSION

Various surgical methods have been developed for cervical
spinal diseases. LF is one of the most recent procedures intro-
duced for cervical disorders. It provides better long-term sta-
bility than laminectomy alone by inducing arthrodesis, and
has a wider surgical indication than laminoplasty, allowing
the reduction of kyphosis to lordosis’. However, postoperative
neck pain, kyphosis, pseudoarthrosis, pseudomembrane for-
mation are considered drawbacks for this procedure”'”. We
hypothesized that the posterior column can be preserved after
LF by restoring the posterior column, including the laminae,
at the very site where it had been cut. There are several merits

for this procedure.

Area of the cord and the spinal canal
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150.0 —

Area (mm?)

100.0 —

50.0

Cord, Spinal Cord, Spinal
C3  canal, C4 canal,
3 C4

Cord, Spinal Cord, Spinal Cord, Spiﬁa
C5 canal, C6 canal, C7 canal,
C5 6 c7

[M Before the surgery [] After the surgery

Fig. 7. The graph showing the area of the cord and the spinal canal from C3 to C7 which was measured at the T2-weighted axial magnetic resonance
image. There were statistically significant differences in the area of the spinal canal from C3 to C7, between before and after the surgery (marked with

stars).
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First, weight bearing for the anterior and middle columns
can be distributed to the posterior column by bony recon-
struction and muscle attachment, thereby preventing postop-
erative kyphotic change. Although the incidence of postopera-
tive kyphosis is lower in LF than in laminectomy alone,
postoperative kyphosis is a demanding complication after
both procedures™”. In our study, the SL angle difference be-
tween the preoperative time and the last follow-up was -0.3°
for conventional LF and 4.7° for PFL (p=0.04). The SL angle
difference can be interpreted as the curvature maintenance
capacity, which is related to postoperative kyphosis. By reat-
taching the posterior bony structures to their original sites,
through the bone fusion of the floating lamina which was ini-
tially adhered to the paraspinal muscles, tendons, and upper
and lower spinous processes, the progression of postoperative
kyphosis can be mitigated. Since the posterior column domi-
nantly supports the cervical load compared to the anterior

vertebral body™*” and the large amount of laminectomy is
6,16)

the risk factor of the postoperative kyphosis™, gutter bone

fusion is believed to mandatory for the stabilization of the

Cervical Posterior Floating Laminotomy | Shin HK, et al.

cervical alignment after the surgery.

Second, after bony structure reconstruction with gutter fu-
sion, it is possible to physically protect the spinal cord from
the back. Managing the empty space after laminectomy is an
important but frequently overlooked issue. There was definite
bony bridging at the gutter between the lateral mass and the
lamina in our study in follow-up CT 1 year after the opera-
tion. Only after bone healing with gutter fusion did the com-
plication risk at the empty space decrease.

Third, pseudomembrane formation can be prevented. Sev-
eral reports have indicated that postlaminectomy pseudo-
membrane is a result of epidural hematoma or epidural scar-
ring and a source of chronic inflammation and neurological
deterioration'**". After covering the bony cap of the spinal
cord, pseudomembrane formation at the operation site is less
likely.

Lastly, it is well known that dead space management is cru-
cial for wounds. A major principle in managing the dead space
is reducing the amount of space at the site through soft tissue

reconstruction and bony support”. This is extremely impor-

Fig. 8. Postoperative computed tomography (CT) images of a 67-year old man who received posterior floating laminotomy at C5-7. Follow-up CT 1 year
after the operation revealed the formation of bony continuity at the gutter between the lateral mass and the lamina (B and D), whereas immediate
postoperative CT showed a gap between the lateral mass and the lamina (A and C). Red arrows indicate the formation of bony continuity at the gutter
and yellow arrows indicate the gap between the lateral mass and the lamina.

Fig. 9. Postoperative computed tomography (CT) images of an 80-year old woman who received posterior floating laminotomy (PFL) at C3-7. She had
received anterior cervical discectomy and fusion and was diagnosed with an instrument malposition via postoperative X-ray. She underwent instrument
removal and another PFL surgery. Follow-up CT 1 year after the operation revealed the formation of bony continuity at the gutter between the lateral
mass and the lamina (B and D), whereas immediate postoperative CT showed a gap between the lateral mass and the lamina (A and C). Red arrows
indicate the formation of bony continuity at the gutter and yellow arrows indicate the gap between the lateral mass and the lamina.

J Korean Neurosurg Soc 64 (6) : 901-912 909
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Table 5. Perioperative outcomes for patients in conventional LF and PFL
groups

Conventional

LF PFL p-value
Number of patients 66 19
Number of levels fused 2.8+1.2 3.0+14 048
(levels)
Screw fixation method 042
CPS 424 (874) 131 (90.3)
LMS 61 (12.6) 14.(9.7)
Total operation time 169.6+60.3 223.7465.9 0.01
(minutes)
Operation time/fusion level ~ 72.3+35.8 90.2+469 0.08
(minutes/level)
Estimated blood loss (mL) 270.2+91.1 294.7+62.5 0.28
Length of hospital stay 23.34175 23.3+271 0.99
(days)
Non-pathologic fever 15 (22.7) 2(10.5) 0.34
Perioperative
complications
Wound infection 5(76) 0(0.0) 0.58
Seroma 6 (9.1) 1(5.3) 1.00
C5 palsy 1(1.5) 1(5.3) 039
Screw fracture 1(1.5) 0(0.0) 1.00
Restenosis due to trauma 0(0.0) 1(5.3) 0.22
Follow-up (months) 35.2+20.8 20.0+9.9 0.01

Values are presented as mean+standard deviation or number (%). LF :
laminectomy and fusion, PFL : posterior floating laminotomy, CPS :
cervical pedicle screw, LMS : lateral mass screw

tant not only for traumatic injuries, but also for infectious dis-

5,17)
€ases

. Dead space at the surgical site is considered to be re-
lated to hematoma or seroma formation, which increases the
risk of bacterial growth'. Several methods, including suction
drain, vacuum-assisted wound closure, myocutaneous flap,
and antibiotic loaded bone cement, have been proved to re-
duce the postoperative dead space™"”. Postoperative seroma is

. . . 27,29)
also known to occur in cervical spine surgery

. Wound in-
fection and seroma occurred less frequently in the PFL group
than in the conventional LF group but no statistical signifi-
cance was found in our study due to the small patient number
of the PFL group. This result may be attributed to the greater
decrease in dead space after the operation in the PFL group
than in the conventional LF group due to the restoration of

bony structures.
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Fig. 10. Postoperative seroma is demonstrated. A : Postoperative
magnetic resonance image 12 days after conventional laminectomy and
fusion (A) showed T2 hyperintense fluid collection overlaying the C2-7
levels consistent with a postoperative seroma. B : The superficial wound
was clear except for some pinkish margins at the middle of the wound
due to the pressure of the seroma. C: The aspirated seroma in revision
surgery was a clear and reddish fluid, which did not reveal any bacterial
growth.

It is important to ensure that the re-attached laminae are
completely fused with the adjacent bone. Restenosis due to
postoperative cervical trauma occurred in one patient in the
PFL group. This patient slipped down at the stairway in a
month after the PFL and came to the clinic with arm and leg
weakness. CT revealed that the restored laminae compressed
the spinal cord. Emergent operation was performed, and the
patient recovered to the previous normal neurologic status.
This case highlights the significance of the bone fusion
achievement after surgery since the bone fusion is essential
not only for the stabilizing the alignment but also for the pre-
vention of restenosis, especially after the PFL surgery. It is gen-
erally believed that it takes at least 6 months for complete bone
fusion”. Therefore, to obtain satisfactory results after surgery,
it is necessary to be careful during the postoperative follow-up
period.

Our study does have several limitations. First, since this
study is a retrospective comparative study, randomized distri-
bution to the conventional LF group and the PFL group was
not possible. Second, the number of patients in the PFL group
was relatively small compared to the number in the conven-
tional LF group. Third, the follow-up period for the PFL group

was shorter than that for the conventional LF group and was



short overall. Long term follow-up for both groups is needed.
PFL surgery has only been performed for a short period at our
institute. In the next report, it will be possible to compare the

two groups with similar follow-up and number of patients.

CONCLUSION

PFL was found to be safe and to achieve good results for
cervical disorders. Our study showed that PFL achieves excel-
lent alignment preservation as well as lower complication rates
compared to conventional LE. Additionally, PFL demonstrated
satisfactory improvements in several functional outcomes,
specifically mJOA, NDI, VAS-N, and VAS-A scores. However,
because of the aforementioned limitations, we could not draw
a strong conclusion that PFL is superior to conventional LF.
More number of the PFL patients are needed to make strong
conclusions. Further randomized controlled trials comparing
the conventional LF and PFL for cervical diseases should be

performed to reach a more obvious conclusion.
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