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Study design: Case report and review of literature.
Objective: To report a rare complication of anterior cervical decompression and fusion (ACDF) in a patient with
severe cervical cord compression and review of relevant literature.
Introduction: Thewhite cord syndrome is a very rare condition characterized by an ischemic-edematous lesion of
the spinal cord following a surgical procedure, lacking intra o perioperative surgical or anesthesiological compli-
cations.
Case report: A 64-years old male affected by a severe cervical stenosis at multiple levels, with voluminous C3–C4
and C5–C6 disc herniations associated to T2-hyperintensemyelomalacic area at C3–C4 level was admitted to our
Unit of Neurosurgery in July 2015. A double-level anterior cervical decompression and fusion (ACDF) procedure
was performed without intraoperative complications and, in the immediate post-operative period, the patient
developed a severe motor weakness to four limbs. The post-operative cervical spine MRI revealed an extension
of the hyperintensity on the C5–C6 level. In the immediate post-operative course high doses of dexamethasone
were administered, in order to treat the secondary spinal damage. The patient was, after few days, transferred to
a Rehabilitation Unitwhere a partial improvement of themotorweaknesswas gradually observed.We report the
second case of this complication in Literature to support the theory of a possible reperfusion injury after a double
ACDF. We speculate an ethiologic mechanism similar to a long-term no-reflow phenomenon, likely during the
post-ischemic period in myocardial or cerebral infarction.
Conclusions: Despite the pathophysiology of non-reflow phenomenon is not widely known, we suspect that an
improper bloodflowafter thedouble-level discectomy couldhave led to the changes inmedullar hemodynamics.

© 2016 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Anterior cervical decompression and fusion (ACDF) is a technique
widely adopted for spinal cord decompression. Despite the overall
good clinical outcome associated to this surgical procedure, rare intra
and post-operatory complications may occur. In most cases, post-oper-
ative neurological deficits could be due to late hematomas or to iatro-
genic manoeuvres, but in a small percentage they occur in absence of
any intraoperative complication [1]. The cause of these events may re-
main unclear. It has been hypothesized that this neurological
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complication could be ascribed to an acute reperfusion mechanism in
a severely and chronically damaged spinal cord,maybe due to an oxida-
tive stress [2].

The postoperative appearance of intramedullary hyperintense areas
in T2-weighted MR sequences is named as “white cord syndrome” [3]:
this has been once previously reported after a double-level discectomy.
We report the second case of this complication to support the concept of
reperfusion injury after anterior decompression of chronically com-
pressed spinal cord in degenerative spine.

2. Case report

A 64-years old male patient was admitted to our Neurosurgical Unit
with severe neck pain irradiated to both arms, gait disturbance and uri-
nary incontinence. He showed spastic tetraparesis, grip weakness and
positive bilateral Hoffman's sign,with a Nurick score of 3 and a Japanese
Orthopaedic Association Score (JOA) of 13, Grade I. MRI imaging
the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Fig. 1. Pre-operative MRI showing C3–C4 and C5–C6 disc herniation and ischemicT2-
hyperintense signs of the cervical cord in C3–C4.

Fig. 3.Post-operativeMRI showing the correct placement of cages, cervical decompression
and the extension of ischemic T2-hyperintense signal along the cervical cord on C5–C6.
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documentedmultiple cervical stenosis with voluminous C3–C4 and C5–
C6 disc herniations associated to T2-hyperintense myelomalacic area at
C3–C4 level. (Fig. 1).

Patient underwent double-level ACDF with microsurgical
discectomy according to Smith-Robinson technique and following ante-
rior arthrodesis, first in C5–C6 with the placement of a titanium cage
with intrabody screws (Zero P®, Depuy Synthes – Johnson & Johnson
– US), then in C3–C4 level with a stand-alone titanium cage (Cervios®,
Depuy Synthes – Johnson & Johnson – US). A diamond drill was used to
remove osteophythes in both interbody spaces so to increase spinal
cord decompression. An autologous fibrin glue was used to ameliorate
haemostasis and fusion [4–5].

No surgical, nor anaesthesiological complications were observed, all
neural structures were respected and intra-operative x-ray showed the
correct placement of both cages. During the closure time of the superfi-
cial planes, somatosensory and motor evoked potentials suddenly de-
creased in voltage. When awakened, the patient showed a severe
tetraparesis with complete paraplegia and severe motor weakness to
upper limbs with diffuse spastic hypertonia.
Fig. 2. Post-operative CT showing the correct placement of the cervical cages.
A neck collar was then placed and an immediate cervical-spine CT
imaging confirmed the correct execution of ACDF. (Fig. 2)

A following cervical MRI showed an enlarged T2-hyperintense area
in C5–C6 level (Fig. 3).

This ischemic-edematous lesionwas supposed to be a case of “white
cord syndrome” imputable to a mechanism of improper cord reperfu-
sion. A two-days NASCIS III protocol was then performed.

Three days after, a partial recovery in prehensile strength on the
right hand (3/5Medical Research Council Scale, MRC), a partial recovery
in flexion of right arm (2/5 MRC), and in flexion of both legs on thighs
(2/5 MRC) were observed.

Seven days after the procedure the patient was transferred to a high
specialized Rehabilitation Unit with a Nurick score of 4 and a JOA of 6.
3. Discussion

“White cord syndrome” is a very rare condition characterized by an
ischemic-edematous lesion of the spinal cord following a surgical proce-
dure, lacking intra o perioperative complications. Even rarely described,
this is the second case described after a double level ACDFwhichbetrays
a mechanism of reperfusion injury.

Chin and coll. reported the case of a 59-years old patient affected by
C5–C6 spinal cord compression, who underwent a double-level ACDF
[3]. The operationwas complicated by a “white cord syndrome”, causing
tetraplegia without any relief to the discharge from Hospital. It was
treated by further laminectomy but a partial improvement was seen
only in 16-month follow-up after rehabilitation.

In our experience, NASCIS III protocol and intensive intra-hospital
rehabilitation led to a partial improvement of the severe tetraparesis
in the first week following surgical operation.

In our case, after a multidisciplinary consult, no further decompres-
sion, posterior or anterior, was performed because of the lack of signif-
icant cervical cord swelling on post-op MRI than pre-operative status.

Image of Fig. 1
Image of Fig. 3
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Even if the aetiopathogenesis of the white cord syndrome is only
partially known, we reasonably suspect that, in this case of non-contig-
uous double-level ACDF, the prior discectomy in C5–C6 level and conse-
quently in C3–C4 level could explain the post-operative white cord
syndrome.

Pre-operative MRI showed a T2 hyperintensity in C3–C4 cervical re-
gion, due to reduced vascularisation. The sequential decompression,
which was firstly performed at C5–C6 level, the less compressed one,
and then at C3–C4 level, has probably caused an improper bottom-up
haematic reflow along the cervical cord, in this penumbra zone. This
has led to the appearance of a second hyperintense area at the C5–C6
level. Unfortunately, this hypothesis could not have been otherwise ver-
ified: only the late breaking down of somatosensory, andmotor evoked
potentials just during closure time, could betray an ongoing ischemic
process, not imputable to the cord manipulation.

This complication might be ascribed to a long-term no-reflow phe-
nomenon caused by the reperfusion of a chronically ischemic tissue as
a “theft” of blood flow from C5–C6 to the most compressed area, C3–
C4, now decompressed. This could be imputable to a variety of mecha-
nisms, such as occlusion of small vessels by the extra-luminal oedema
and intra-luminal thrombosis, dysfunction of autoregulatory mecha-
nisms of arteries during the ischemic period, with rapid loss of adeno-
sine triphosphate (ATP), depolarization of cell membranes and
accumulation of intracellular Ca++, and oxidative stress due to the sud-
den increase of blood pressure after the reperfusion which leads to the
overproduction of reactive oxygen species (ROS) and cell death [6–7].

This phenomenon could have determined some changes in hemody-
namics of cervical spine: in facts, the double-level C3–C4 and C5–C6
discectomy may have caused a top-down reflow along the arteries of
the chronically hypoxic cervical cord that could have led to theworsen-
ing of the existing ischemia. A similar mechanism of such complication
could be traced also in brain ischemia, inwhich reperfusionmay exacer-
bate the injury producing a so-called “cerebral reperfusion injury”. This
complication may share some pathophysiological pathways with white
cord syndrome: in fact,multiple pathological processes are involved, in-
cluding leukocyte infiltration, platelet and complement activation,
postischemic hyperperfusion, and breakdown of the blood–brain
barrier [6].

However, neither risk factors nor prognostic factors could be yet
found and only high doses of dexamethasone and early intensive reha-
bilitation seemed to be a suitable treatment thus far in case of postoper-
ative white cord syndrome, according to our clinical evidence.

4. Conclusion

Iatrogenic white cord syndrome is a very rare syndrome not widely
documented and described in the scientific community. A sharp debate
in international literature is encouraged in order to clarify and assess
frequency, risks, prognostic factors along with the best therapeutic
strategy in cases of post-ACDF white cord syndrome.
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