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Abstract

Background: Anterior cervical foraminotomy represents a relatively recent minimally invasive approach that can
potentially preserve the intervertebral disc and thus the functional motion segment.

Objective: This study aims to evaluate the clinical outcome of microendoscopic anterior cervical foraminotomy
(MACF) for patients with cervical unilateral radiculopathy due to single level soft disc herniation or hard disc-
osteophyte complex (DOC).

Methods: In the period between August 2009 and March 2015, 76 consecutive patients with symptomatic
unilateral cervical radiculopathy were included in this study. There were 40 left-sided cervical radiculopathy cases
and 36 right-sided; of those, 42 had soft disc fragment herniation, 18 had DOC, 12 had a migrated disc fragment
whether cranial or caudal, and four had far lateral (foraminal) disc herniation. In all cases, MACF with root
decompression was performed. Cervical magnetic resonance imaging (MRI), computed tomography (CT) scan, and
plain X-rays were performed for all patients and then repeated postoperatively. All patients were followed-up for at
least a year. Clinical and functional outcomes were assessed using visual analogue scale (VAS) and Odom’s criteria.

Results: According to VAS score, there was an improvement in neck pain from 6.4 (range 5–10) to 1.5 (1–5) and in
arm pain from 7.2 (range 6–10) to 1.2 (0–4) at final follow-up (P < 0.05). Functional outcomes according to Odom’s
criteria were excellent in 59 (78%) cases, good in ten (13%), fair in six (8%), and poor in one (1%) case. Success of
surgery was considered to be achieved in 91% (excellent + good) of cases. Mean operating time was 81 min, and
mean intraoperative blood loss was 21 ml. Most significant complications included a dural tear in one case,
transient postoperative dysesthesia in six cases, excess bony work resulting in unintended uncinectomy in three
cases, fracture of transverse process in one case, unintended near total discectomy in two cases, infective discitis in
one case, and persistent radicular pain due to incomplete osteophyte removal in one case.

Conclusions: This preliminary report suggests that MACF yields overall excellent results in selected patients with
unilateral cervical radiculopathy. The technique potentially can preserve the functional motion segment, thus
patients typically experience immediate postoperative neck mobility and do not need to wear a cervical collar.

Keywords: Anterior cervical foraminotomy, Cervical radiculopathy, Soft disc herniation, Microendoscopic cervical
surgery
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Introduction
Cervical radiculopathy is a frequent neurosurgical pre-
senting condition among middle age to elderly popula-
tions. Axial neck and arm pain coupled with distal
paresthesia within the distribution of compressed nerve
root and possible motor weakness are typically the ad-
mitting complaints. Sudden onset usually points out to
cervical soft disc herniation, whereas insidious onset
with progressive radiculopathy conceivably arises from
degenerative cervical bony spurs ensuing cervical spon-
dylosis [1, 2].
Conservative management for six consecutive months

is the usual primary line of management with favorable
results. Refractory medical treatment in presence of in-
tractable pain or progressive neurological deficit warrant
surgical resolution [3]. Posterior laminectomy that
evolved later into a keyhole foraminotomy and anterior
decompression with or without fusion are the standard
surgical treatment for cervical radiculopathy; each with
its advantages and limitations [4]. Posterior approach
has the advantage of preserving the spinal motion seg-
ment in return for indirect decompression and incap-
ability to access some ventrolateral lesions.
Although, associated with an easier access, yet anterior

approach may be considered risky because of the prox-
imity of visceral and neurovascular structures. Addition-
ally, it frequently induces symptomatic adjacent disc
disease ending in fusion that subsequently disrupts the
functioning motional segment [5].
Jho, in 1996 [5], introduced the microsurgical anterior

cervical foraminotomy for management of cervical disc
pathologies through uncovertebral joint which comprises
eradication of the compressive pathology while preserv-
ing the disc and averting necessity for fusion procedure.
Excessive post procedural pain and muscle spasm
congruent with evolving microendoscopic surgeries ori-
ginally developed by Smith and Foley [6] prompted
employing microendoscopic endoscopy systems for
management of cervical radiculopathy [7]. In this report,
we share our experience with microendoscopic anterior
cervical foraminotomy (MACF) in management of 76
patients having soft disc herniations and degenerative
bony osteophytes triggering cervical radiculopathy.

Patients and methods
This study was conducted by the Department of Neuro-
surgery of Ain-shams University Hospitals in the period
between August 2009 and March 2015. Seventy-six pa-
tients (56.6% men and 43.4% women) with a median age
of 40 years (range 29–67 years) were evaluated for uni-
lateral cervical radiculopathy and subjected to MACF via
the anterior approach by the senior author (MK).
Patients were considered for our study upon having

the following criteria: (1) unilateral radiating neck and

arm pain/numbness attributable to single level soft disc
herniation or degenerative uncovertebral osteophytes,
for which uninterrupted medical treatment for six con-
secutive weeks was unresponsive, (except if the pain was
severe, the fragment was large, and the patient was will-
ing to proceed to surgery directly or if complications re-
lated to root compression have already occurred); (2)
cross-sectional (MRI, CT) imaging corroborating diag-
nosis of soft disc herniation and bone spurs that are
congruent with the patients’ clinical presentation; and
(3) no evidence of cervical instability as demonstrated by
dynamic plain radiography. Criteria for exclusion were
as follow: (1) multi-level intervertebral pathologies, (2)
prior history of cervical spine surgery, and (3) co-
existent considerable spondylotic stenosis with resultant
myelopathy causing spinal cord compression.

Surgical procedure
Prior to the procedure, an informed consent was taken
from all patients. Patients were situated in supine pos-
ition with slight neck extension. Under fluoroscopic
guidance, about 2 cm skin incision is made on the symp-
tomatic side between medial two-thirds and lateral one-
third of the sternocleidomastoid medial border. Lateral
C-arm fluoroscopy is used to confirm the operative level.
After incising cervical superficial fascia, visceral struc-
tures inclusive of trachea and esophagus are drawn
medially while the carotid sheath kept laterally. Dissec-
tion of prevertebral fascia while reassuring correct level
is performed followed by about 7 mm transversely incis-
ing the medial part of longus colli muscle about 5–6
mm cranial and caudal to the confinements of interver-
tebral disc space. Thereafter, the incised part is resected
and kept laterally revealing more of the uncinate process
(UP) while keeping an eye on the vertebral artery (VA)
at its endangered location when operating at the level of
C7.
An endoscopic sheath and obturator of the Endospine®

system (Karl Storz GmbH & Co., Tuttlingen, Germany)
is advanced through the incision targeting UP. The ob-
turator is then removed followed by insertion of an
endoscopic insert and endoscope. Fluoroscopy is then
repeated to ensure the exact working level and position-
ing. Thenceforth, the surgical field is a composite of lat-
eral portion of intervertebral disc sandwiched between
the lateral parts of cranial and caudal vertebral bodies.
A high-speed drill with a 4 mm diamond burr is then

utilized to drill-out part of the inferiorly UP and the
superiorly vertebral junction along with bony spurs on
lateral endplate while leaving a thin posterior layer of
cortical bone at the lateral wall of UP as a safeguard for
the VA. The drilling is continued deeply in the direction
of the spinal canal and ipsilateral nerve root. The cover-
ing periosteum and any required element of the
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posterior longitudinal ligament are removed using 2-mm
straight and angled Kerrison rongeurs to achieve
complete decompression of the nerve root. Herniated/
migrated disc fragments are looked for via a micro-hook
and further removed using the disc rongeur.
Following that, and before closure is commenced, care-

ful rummage of the intervertebral foramen is done to as-
sure full decompression. This is followed by copious
irrigation and hemostasis. The platysma muscle is then re-
approximated and skin closure with no drains is then ac-
complished. Patients are advised for early mobilization,
yet with avoidance of intense activity. Cervical collar is not
necessary. Potent analgesics are given to minimize post-
procedural pain. Post-procedural clinical and radiographic
follow-up assessments were employed at 6 months, and 1-
year interval. The following data were collected: surgical
time, blood loss, success rate, length of hospital stay, as
well as nature of complications if present (Fig. 1).

Pre- and post-procedural evaluation
Clinical and functional outcomes were analyzed utilizing
visual analogue scale (VAS) for neck and arm pain (score
from 0 to 10 where 0 indicates absence of pain and 10
signifies the maximum pain) as well as Odom’s criteria
where patients are rated from excellent to poor relative
to resolution, improvement, persistence, or exaggeration
of preoperative presentation. Four surgical results were
obtained: (1) excellent (all preoperative symptoms re-
lieved; abnormal findings improved), (2) good (minimal
persistence of preoperative symptoms; abnormal findings

unchanged or improved), (3) fair (definite relief of some
preoperative symptoms; other symptoms unchanged or
slightly improved), and (4) poor (symptoms and signs
unchanged or exacerbated). Treatment success was
interpreted as remarkable symptomatic improvement or
resolution (Figs. 2 and 3).
IBM SPSS statistics (V. 24.0, IBM Corp., USA, 2016)

was used for data analysis. Data were expressed as me-
dian and percentiles for quantitative non-parametric
measures in addition to both number and percentage for
categorized data. The following tests were done: (1) Wil-
coxon signed rank test for comparison between two
dependent groups for non-parametric data. (2) Chi-
square test to study the association between each two
variables or comparison between two independent
groups as regards the categorized data. The probability
of error at 0.05 was considered significant, while at 0.01
and 0.001 are highly significant.

Results
Seventy-six patients with male:female ratio equal to 3:2
were enrolled for this study. Their age ranged from 29
to 67 years old (median age was 40 years). All cases had
cervical radiculopathy (40 cases on the left side, and 36
cases on the right side) while neck pain was encountered
in 90.8% (n = 69). Neurological compromise, evident as
altered sensation and motor weakness, was seen in 41
(53.9%) and 34 (44.7%) of the patients respectively.
Preoperative MRI scans elucidated disc abnormalities

clearly, where 55.3% (n = 42) of the patients had soft

Fig. 1 Intraoperative endoscopic view during a left sided C6–7 fragmentectomy. a Medial bony boundary. b Microhook. c Disc fragment excision.
d Suction

Kabil and Abdel-ghany Egyptian Journal of Neurosurgery           (2020) 35:12 Page 3 of 11



disc fragment herniation, 15.8% (n = 12) demonstrated
rostral or caudal migrated disc fragment while far lateral
disc herniation was depicted only in four (5.3%) of the
patients. Spondylotic vertebral bony spurs was obviously
noted in 18 (23.7%) patients on plain radiography and
high-resolution CT scans.
Per-level analysis, anterior cervical foraminotomy pro-

cedure was performed at C3–C4 in 9.2% (n = 7), C4–C5
in 11.8% (n = 9), C5–C6 in 40.8% (n = 31), C6–C7 in
36.8% (n = 28), and C7–T1 in 1.3% (n = 1). Mean surgi-
cal time was 81 min, and mean blood loss during

Fig. 2 a Preoperative sagittal T2-weighted MRI, showing a C6–7 disc
prolapse. b Early postoperative sagittal T2-weighted MRI of
same patient

Fig. 3 a Postoperative axial CT scan showing C5–6 right
foraminotomy. b 3D CT scan of same patient
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surgery was 21 ml. The mean hospital stay following cer-
vical foraminotomy was 1.1 ± 0.6 days.
The mean follow-up period was 20.3 months (13–56

months). Comparable to preoperative complaints at 6
months and 1 year follow-up, a highly significant de-
crease of median VAS score for arm pain (P < 0.05) was
depicted. Descriptive statistics for the improvement be-
tween preoperative and 6 month postoperatively shows
that among 76 patients; arm pain was improved from
7.2 (range 6–10) to 1.2 (0–4). No statistical significance
difference was noted between 6 and 12 months follow-
up. Similarly, the median VAS scores for neck pain at 6
month improved significantly from 6.4 (range 5–10) to
1.5 (1–5) with stable presentation till last follow-up
(Table 1 and Fig. 4).
On evaluation of functional outcome, the overall re-

sults were excellent in 77.6% (n = 59) of the patients,
good in 13.2% (n = 10), fair in 7.9% (n = 6), and poor in
1.3% (n = 1). Among those with excellent results (n =
59), 11.9% were treated for cervical pathology at level of
C3/4, 15.3% at C4/5, 23.7% at C6/7, 1.7% at C7–T1,
while the highest proportion with 47.5% (n = 28) belongs
to level C5–C6. Contrariwise, among those showed
good, fair, and poor results (n = 10, 6, 1), 70.0%, 100%,
100% were attained at level of C6–C7. Furthermore, we
found a positive highly significant correlation (P = 0.000)
between functional outcome results and admitting diag-
nosis where 66.1% (n = 39) of excellent results were at-
tributable to management of soft disc fragment
herniation followed by 18.6% (n = 11) as a sequelae of
caudal or cranial migrated discs. Among those exhibiting

good results, 60% were to osteophytes comparable to
30%, and 10% soft fragment herniation and disc migra-
tion. Osteophytes treatment lead up to 100% of fair and
poor results (Tables 2 and 3 and Figs. 5 and 6).
A total of 15 (19.73%) peri-operative complications

were encountered. Dural tear with secondary minute in-
traoperative CSF leakage took place in one (1.3%) pa-
tient; nonetheless, it was successfully repaired leaving no
chronic consequences. Inadvertent uncinectomy and
transverse process fracture occurred in three (3.95%)
and one (1.3%) patient respectively; however, they were
insignificant necessitating no further intervention. Six
(7.9%) patients experienced self-limiting postoperative
dysesthesia, whereas unintended near total discectomy
occurred in two cases. Postoperative cervical MRI re-
vealed 1.3% (n = 1) case of infective discitis that was
managed conservatively with culture-specific IV antibi-
otics along with spinal immobilization and yielded favor-
able outcome. Another case of technical failure
continued to have post-procedural radicular pain owing
to residual uncovertebral osteophyte at C6–7 evident on
high resolution CT for which patient underwent revision
surgery. Neither morbidity nor reoperation attributable
to postoperative spinal instability took place in our
study.

Discussion
The hallmarks of cervical radiculopathy reported to
occur in 1.79/1.000 person-years in the USA as stated by
Schoenfeld et al. [8] are axial neck pain and radiating
arm pain with potential sensory deficit or motor weak-
ness as well as diminished reflexes resultant from im-
pingement of cervical nerve root/s via arthritic osseous
spurs or herniated soft intervertebral disc material [8, 9].
Interplay of variable factors such as increase vascular
permeability with intraneural edema escorted by release
of inflammatory mediators like substance P could pro-
voke the evolution of radicular pain [10].
Spondylotic degenerative stenosis comprises about

78% of cervical radiculopathies while only 22% are at-
tributable to acute disc herniations [11] that were at
odds with our results yielding spondylotic vertebral
spurs in only 23.7% of patients comparable to disc path-
ologies alternating between 55.3% with soft herniation,
15.8% with disc fragment migration, while far lateral disc
herniation was depicted only in 5.3%.
Harboring the utmost soft tissue contrast resolution as

well as greatest capability to elucidate the nerve till exit-
ing the neural foramen, cervical MRI is considered the
gold standard neuroradiological preoperative technique
in evaluation of cervical radiculopathy [12]. However,
Van de Kelft and van Vyve [13] claimed that an axial
MRI cuts demonstrate low specificity for foraminal le-
sions. Moreover; demarcation between soft disc

Table 1 Clinical symptoms attributable to different pathologies
at disc levels

Demographics Patient percentage (no.)

1 Preoperative symptomatology

Radicular arm pain 100% (n = 76)

Axial neck pain 90.8% (n = 69)

Altered sensation 53.9% (n = 41)

Motor weakness 44.7 (n = 34)

2 Offending pathology

Soft disc fragment herniation 55.3% (n = 42)

Cranial / caudal disc fragments 15.8% (n = 12)

Foraminal herniation 5.3% (n = 4)

Osteophytic spurs 23.7% (n = 18)

3 Disc level

C3–C4 9.2% (n = 7)

C4–C5 11.8% (n = 9)

C5–C6 40.8% (n = 31)

C6–C7 36.8 (n = 28)

C7–T1 1.3% (n = 1)
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herniation and osteophytic spurs is not always clear.
Here, comes the imperative role of anteroposterior (AP)
and lateral plain radiography illustrating foraminal bony
osteophytes as well as cervical CT, the most sensitive
modality to interrogate the spinal bony elements, that
whenever coupled with myelography can clearly pursue
the course of the nerve root [12, 14].
In the present study, preliminary assessment with

static and dynamic planar imaging was done firstly to
delineate cervical alignment and elucidate gross osseous
pathologies to be followed by CT and MRI imaging to
confirm nerve root compromise via arthritic bony spurs
or herniated soft disc material respectively. Exempting

one case with incomplete osteophyte removal, the post-
operative MRI scans demonstrated sufficient decompres-
sion with neither osteophytes remnant nor herniated/
migrated soft disc material.
The natural course of degenerative cervical radiculopa-

thy is favorable and the majority (75–90%) will eventu-
ally improve with non-surgical management inclusive of
medications, cervical collar, physical therapy, and select-
ive nerve blocks [15–17]. Patients with compressive radi-
culopathy with persistent radicular pain or progressive
sensorineural deficit or motor weakness after 6 months
of consecutive medical treatment are candidates for sur-
gical intervention. Cervical radiculopathy used to be sur-
gically treated with either anterior or posterior operative
approaches [18, 19].
Spurling and Scoville [20] were the first to introduce

posterior cervical spine surgery followed by multiple
retrospective studies affirming the efficacy of posterior
foraminotomy in the management of cervical spondylo-
tic stenosis [21–25]. Besides carrying no risk of injury to
visceral structures or carotid sheath, several other advan-
tages have been related to the posterior approaches
entailing preservation of cervical motion segment, reduc-
tion of adjacent segment degeneration, and the capability
to visualize the affected nerve root directly enabling re-
moval of constricting fibrous tissues [1, 2, 26]. Many
studies portrayed success rate following posterior fora-
minotomy which escalates between 90 and 96% reported
by Scoville et al. [21] and Henderson et al. [23] in a
retrospective study with 736 candidates and Collias et al.
[22] to 97% found by Zeidman and Ducker [24] till 100%
relief of radicular pain and motor power amelioration
yielded by Aldrich 1990 [25].

Fig. 4 Clinical symptoms attributable to different pathologies at disc levels

Table 2 Odom’s category in relation to disc level

Odom category

Excellent Fair Good Poor

Level operated C3–C4 Count 7 0 0 0

% 11.9% 0.0% 0.0% 0.0%

C4–C5 Count 9 0 0 0

% 15.3% 0.0% 0.0% 0.0%

C5–C6 Count 28 0 3 0

% 47.5% 0.0% 30.0% 0.0%

C6–C7 Count 14 6 7 1

% 23.7% 100.0% 70.0% 100.0%

C7–T1 Count 1 0 0 0

% 1.7% 0.0% 0.0% 0.0%

Chi-square tests Value P

Pearson chi-square 21.999 .038
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Contrariwise, same level degeneration with secondary
kyphosis and considerable post-procedural axial neck
pain are two frequent sequelae in view of partial resec-
tion of facet joint and muscle stripping in open surgical
procedures respectively [27, 28]. Cervical instability
could arise if more than 50% of facet joint is resected
which drove Chang et al. [29] to develop a novel alterna-
tive procedure through inclinatory decompression with
minute resection of facet joint without bone fusion
under title posterior cervical inclinatory foraminotomy.
Over and above, it is comprehensible that posterior pro-
cedures are less preferable than anterior approach since
the offending pathology is frequently frontal to the nerve
root rendering surgical positioning troublesome with
high risk of epidural bleeding [30].
Originally described in 1995 and 1958 when Robinson

and Smith [31] as well as Cloward [32] successfully con-
summated direct decompression of the offending spon-
dylotic osteophyte and soft disc fragment through

anterior cervical discectomy with results comparable to
the posterior approach. In 1968, Verbeist [33] intro-
duced a complex anterolateral approach to the cervical
spine embracing lateral displacement of the VA and an-
terior cervical compression with and without fusion. It
aimed for management of various pathologies such as
VA and nerve roots compression via bony spurs and
radiculopathy attributable to lateral disc herniations.
Transuncodiscal approach leaving VA untouched was
outlined by Hakuba [34] for myeloradiculopathy and VA
insufficiency yielding favorable results with no significant
post-procedural displacement in the group with non-
interbody fusion.
In a technique similar to that described by Verbeist,

five patients with foraminal disc herniation proved with
CT underwent discoforaminotomy in the study reported
by Lesoin et al. [35], where total exploration of nerve
root throughout its entire course from radiculomedul-
lary junction till the extra-foraminal part was possible

Table 3 Odom’s category in relation to offending pathology

Odom category Total

Excellent Fair Good Poor

Cause cervical radiculopathy Disc migration Count 11 0 1 0 12

% 18.6% 0.0% 10.0% 0.0% 15.8%

Foraminal disc herniation Count 4 0 0 0 4

% 6.8% 0.0% 0.0% 0.0% 5.3%

Osteophytes Count 5 6 6 1 18

% 8.5% 100.0% 60.0% 100.0% 23.7%

Soft disc fragment herniation Count 39 0 3 0 42

% 66.1% 0.0% 30.0% 0.0% 55.3%

Total Count 59 6 10 1 76

% 100.0% 100.0% 100.0% 100.0% 100.0%

Chi-square tests Value P

Pearson chi-square 37.597 .000

Fig. 5 Odom’s category in relation to disc level
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and achieved good results. However, all previous reports
had inherent disadvantages of loss of disc height with
subsequent mobile segment fusion that predispose to
further progression of degenerative changes at adjacent
disc levels. Similarly, discectomy cases with bone fusion
harbor the risk of pseudoarthrosis and bone graft-related
complication.
Thereafter, anterior cervical fractional interspace de-

compression (ACFID) was proposed by Snyder and
Bernhardt [36] as an adequate method for neuroforam-
inal decompression without the risk of segmental col-
lapse and spontaneous fusion in 63 patients with
radiculopathy caused by soft and hard discs. However,
36% of the patients were graded as poor and fair out-
come following the procedure adding to 5% who experi-
enced persistent nerve root compression as an ACFID
failure which may be explained by incomplete removal
of uncovertebral joint. Moreover, it still entails removal
of one-third of the intervertebral disc.
Jho [5] and Johnson et al. [37] presented an advanta-

geous technique of anterior cervical foraminotomy with
resection of UP, lateral segment of the superiorly verte-
bral end plate, and the intervertebral disc. The technique
is unrivaled in that it preserved the cervical functional
segment obviating necessity of fusion procedure. On the
other side, medial exposure of VA with its complications
is still a pre-requisite [4]. Saringer et al. [38], in their
lower vertebral trans-corporeal approach for uncofora-
minotomy technique, left a thin cortical piece of bone at
the lateral wall of the UP as a mark to avoid VA
exposure.
Incessant advancements within the field of microendo-

scopic surgery made it a feasible attractive management
strategy for wide variety of pathologies as herniated disc
materials and spinal canal stenosis. Small surgical inci-
sion and smooth tissue dissection while achieving

comparable results to the open surgery are among the
advantages [39, 40]. Our technique resemble that of Sar-
inger et al. [7] who firstly incorporated the advantages of
the modified anterior cervical foraminotomy technique
with microendoscopic endoscopy system inclusive of
minimal exposure and improved intraoperative
visualization for functional disc-sparing decompressive
surgery in 16 patients with cervical radiculopathy. Sarin-
ger et al. [7] reported resolution of the radicular pain in
94% of the patients while being improved in 6%. Normal
motor power was regained in 84% of cases comparable
to 80% which exhibited normalization of sensory deficit.
Out of 104 patients treated for cervical radiculopathy

in Jho et al.’s [41] series, success rate was 99% with ex-
cellent outcome in 79.8%. These results mirror those
attained within our study. Success rate of 91% alternat-
ing between excellent results in 77.6% and good results
in 13.2% was achieved. Level C5–C6 possessed approxi-
mately half (47.5%) of the excellent outcome results
while the whole fair and poor results were evidently
noted at C6–C7. Moreover, soft disc fragment herniation
showed the most favorable response with 66.1% (n = 39)
of excellent results dissimilar from degenerative osteo-
phytes which constituted all of the fair and poor results.
Analogous to our results, in the series reported by Koc

et al. [42], 19 patients were followed for 23 months and
the outcome was evaluated using Odom’s criteria and
the VAS, revealing excellent outcome in 78.9%. At 6
months follow-up, our patients reported an overall
highly significant decrease of median VAS score for arm
pain from 7.2 to 1.2 comparable to preoperative com-
plaints. Further, 44.7% of patients who had motor weak-
ness in the preoperative assessment restored their
normal power dislike from 80.5% out of 41 patients with
altered sensations. In a similar study [43], the mean VAS
score for arm and neck pain reduced by 6.9 and 4.0

Fig. 6 Odom’s category in relation to offending pathology
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respectively. Sensorineural deficit and motor weakness
each improved by 3.8.
Fully endoscopic anterior microforaminotomy tech-

nique presented in Yadav et al. [44] achieved good re-
sults with less mean operative time (110 min) and blood
loss (30 ml) that was comparable to other anterior de-
compressive procedure and paralleling ours where the
mean intra-procedural EBL was 21 ml. In our study, the
mean operating time was much less about 81 min which
may be explained by previous experience of the senior
author (MK) in preparing and handling microendoscopic
environments in other setting of lumbar canal stenosis.
Following microsurgical or open anterior cervical fora-

minotomy, the most common complication reported by
Song et al. [45] respectively were dural tears (1.07%,
0.27%), nerve root injury (0.8%, 1.4%), and infection
(0.54%, 0.40%). In our study, we had complication in
19.73% of the cases which varied between 5.26% (n = 4)
osseous complication, 3.94% (n = 3) soft disc comprom-
ise, 9.21% (n = 7) neural impairment, and one case
1.31% of dural tear with minute CSF leakage that was
repaired intra-procedurally leaving no chronic conse-
quences. Fessler and Khoo [46] had three cases; one with
partial thickness dural violation and two with small CSF
leakage that were resolved spontaneously within 2–3
days without long-term sequelae. Adamson [47] in his
report illustrating microendoscopic laminoforaminot-
omy, yet through posterior approach, had two cases of
asymptomatic dural tears that were managed via gel
foam. Saringer et al. [7] nominated epidural venous
bleeding as inevitable incident with microendoscopic ap-
proach deriving from the epidural veins is almost inevit-
able with the endoscopic anterior approach since venous
plexi surround both thecal sac and nerve root; however,
they are easily managed by cauterization. Suction drain
being left for 48 h in all patients as a routine restrained
popping up of epidural hematomas in the current study.
Jho [41] reported one case of infectious discitis; that

despite adequate antibiotic treatment, the patient devel-
oped mild kyphosis sequent to spontaneous bone fusion.
In our study, post-procedural fever and severe back pain
notably seen in one patient along with imaging features
inclusive of disc space low signal on T1W and high sig-
nal on T2W with hyper intensity on DWI in parallel
with enhancement of vertebral end plates and surround-
ing soft tissue on postoperative cervical MRI with con-
trast points out to diagnosis of infective discitis. Early
diagnosis and prompt treatment with culture-specific IV
antibiotics while patient being advised for spinal
immobilization drove total resolution 1 month after. In-
advertent near total discectomy was manifested in two
of our cases with loss of disc height, unfortunately
followed by complicated spontaneous fusion; however,
patients experienced no symptoms recurrence till the

last follow-up that does not necessitate another decom-
pressive surgery.
Postoperative neural-related complications configured

as transient dysesthesia were observed in 7.89% of cases;
however, dysesthesia was mild and resolved gradually till
vanishing at the last follow-up visit. One study [41] re-
ported post-procedural transient self-resolving hemipar-
esis possibly caused by prolonged neck extension while
others mentioned minimal residual discomfort or slight
transient exacerbation of neurological symptoms leaving
no permanent deficit [34, 48]. In line with Jho [41] and
Johnson [37], another case continued to have persistent
radicular pain in the distribution of C6–7 following the
procedure. High-resolution cervical CT revealed a re-
sidual uncovertebral osteophyte for which patient under-
went another decompressive surgery with remarkable
improvement of median VAS score for arm pain from 8
to 2.
In this series, 1.3% and 3.95% of cases experienced in-

advertent asymptomatic postoperative uncinectomy and
fracture of transverse process that were detected on con-
trol cervical computed tomography and healed spontan-
eously necessitating no further intervention. Although
long-term follow-up data is absolutely necessary and was
absent in this study, no reoperation attributable to post-
operative cervical instability took place in our study.
In line with Choi et al. [4] and dissimilar with Jho [41],

Johnson [37], and Tumialán et al. [49], neither Horner’s
syndrome nor transient or persistent superior/recurrent
laryngeal nerve paresis were noted in the current study.

Conclusions
Microendoscopic anterior cervical foraminotomy is a
minimally invasive relatively novel procedure that in this
study has effectively ameliorated patients with unilateral
cervical radiculopathy through direct eradication of the
etiological element whether spondylotic degenerative
stenosis or soft disc herniation/migration. The aim is to
achieve total decompression of the involved nerve root
while potentially maintaining cervical functional segment
with less post-procedural pain and faster recovery.
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