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Case Report

ANESTHETIC MANAGEMENT OF ACUTE CERVICAL
SPINAL CORD INJURY IN PREGNANCY

Senka Baranovi¢!, Branka Maldini', Tomislav Cengié2 and Robert Kolundzi¢?
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SUMMARY - The incidence of traumatic spinal cord injury is 11,000 per year, with 55% of

the injuries occurring between the age of 16 and 33, 18% of these in women of reproductive age.

Diagnostic and early spinal decompression along with maintaining the mean arterial pressure to

improve spinal cord perfusion and a high progesterone level in pregnancy for its neuroprotective

and anti-inflammatory effect have the leading role in neurological recovery and clinical outcome.
We present a case of a patient in the 17" week of pregnancy who sustained luxation fracture of the
C5 and C6 vertebrae and tetraplegia as passenger in a road accident. The early operative treatment
and appropriate anesthetic procedure resulted in good clinical outcome with complete neurological

recovery.
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Introduction

The incidence of traumatic spinal cord injury (SCI)
is 11,000 per year; 55% of the injuries occur between
the age of 16 and 33, with 18% of patients being wom-
en of reproductive age™. Acute injuries sustained in
pregnancy produce immediate changes in the mater-
nal neurogenic and hemodynamic physiology, which
may profoundly affect the fetus®. The rate of fetal mal-
formations in acutely acquired SCI in pregnancy is as
high as 11%?°7. The patient with traumatic SCI, there-
fore, presents specific challenges requiring a multidis-
ciplinary approach for maternal and fetal health®¢'°,

Evaluation of a pregnant patient with acute SCI
does not greatly differ from the non pregnant patient
with similar injury*'. Spinal shock may develop in
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approximately half of SCIs occurring at any level.
Neurogenic shock, which causes hemodynamic per-
turbations in addition to sensorimotor effects, gener-
ally lasts from 1 to 3 weeks and results in peripheral
vasodilation that leads to profound hypotension''2.

Positive inotropic support with dopamine or dobu-
tamine may also be necessary and is not contraindi-
cated in pregnancy''® but the use of noradrenaline
is still unclear. Methylprednisolone has been recom-
mended after an acute injury by the American As-
sociation of Neurological Surgeons and the Congress
of Neurologic Surgeons' . As thought before, when
administered within 6-8 hours of the initial insult,
methylprednisolone may significantly improve mo-
tor and sensory function 6 months postinjury!>'2141¢;
however, this year some new and revised guidelines
have arisen'". The new guidelines do not recom-
mend administration of methylprednisolone for the
treatment of acute SCI. In our case, we used meth-
ylprednisolone despite more than 8 hours after injury,
based on our good clinical experience with steroid
therapy after acute spinal trauma.

Acta Clin Croat, Vol. 53, No. 1, 2014



Senka Baranovié ez al.

Anesthetic management of acute cervical spinal cord injury in pregnancy

Case Report

We present a case of a patient in her 17* week of
pregnancy who sustained luxation fracture of the C5
and C6 vertebrae and tetraplegia as passenger in a road
accident. The patient was primarily treated in a sec-
ondary surgical facility, where radiology diagnostics
of the spine was not performed due to pregnancy. At
the first clinical evaluation in the emergency depart-
ment, the patient complained of tingling sensation in
her arms with movement preserved in all extremities.
The patient was referred for emergency gynecologic
assessment, where she developed tetraplegia during
transportation (American Spinal Injury Association,
ASIA B). She arrived at the SCI unit 16 hours after
the accident.

Magnetic resonance imaging (MRI) is recom-
mended for identifying the level of injury. MRI of
the spine showed luxation fracture C5 and C6 (Fig.
1); upon MRI, she was submitted to an emergency
surgical procedure of disk extirpation and anterior
spondylodesis (Fig. 2). The patient was assessed as the
American Society of Anesthesiologists classification
(ASA) IIIE. Following the spinal injuries protocol,
methylprednisolone (National Acute Spinal Cord In-
jury Study NASCIS III, 30 mg/kg loading dose fol-
lowed by a maintenance infusion at 5.4 mg/kg for 23
hours) was administered and invasive hemodynamic

Fig. 1. Magnetic resonance imaging before operation.
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monitoring was set (central venous catheter with ul-
trasound control and invasive arterial pressure). Dur-
ing the surgical procedure and due to hemodynamic
instability (spinal and neurogenic shock), low dosage
of noradrenaline (0.05 pg/kg/min) was administered
until the mean arterial pressure of 85-90 mm Hg with
volume replacement (central venous pressure was be-
tween 6 and 11 mm Hg). Blood loss during the proce-
dure was insignificant. The patient was stable during
the procedure and was extubated two hours postop-
eratively.

'The patient achieved complete recovery of the neu-
rological deficit within few days of the surgery. She
was verticalized with the help of physiotherapist 48
hours after the procedure. She was kept in the inten-
sive care unit until complete hemodynamic normaliza-
tion 48 hours postoperatively. Fetal and hemodynamic
monitoring was sustained during intensive care with
preservation of pregnancy without complications. She
delivered a healthy baby at term.

Discussion

Acute traumatic SCI is frequently associated with
systemic hypotension'. Hypotension may be attribut-
able to associated traumatic injuries with hypovolemia,
direct severe spinal cord trauma itself, or a combina-
tion?. The occurrence of hypotension has been shown

Fig. 2. Magnetic resonance imaging ﬂfter operation.
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to be associated with worse outcomes after traumatic
injury®®81:1¢ The principal anesthetic concern was
to avoid secondary (irreversible) cord damage! in the
mother. Ischemia of the spinal cord is thought to be
one of the most important contributors to neuronal
injury and neurological deficit after acute SCI'!. Both
local and systemic vascular alterations can contribute
to ischemia after acute SCI by further reducing spinal
cord blood flow that can exacerbate and extend the
principal spinal cord insult®®%16,

Several reports of case series suggest that treat-
ment of hypotension and resuscitation to maintain
the mean arterial pressure at high-normal levels, 85
to 90 mm Hg, for the first 7 days following an SCI is
recommended®®"’, and may enhance neurological out-
come after acute SCI**7. A protocol of aggressive,
early medical and surgical management of patients
with acute SCI may improve neurological outcome af-
ter injury'>'¢. Treatment in the intensive care unit set-
ting, hemodynamic monitoring with maintenance of
the mean arterial pressure above 85 mm Hg', and ear-
ly decompression of the spinal cord seemed to reduce
secondary complications after acute SCI**°. The use
of vasoconstrictive drugs for raising and maintenance
of the mean arterial pressure and perfusion pressure in
the placenta is not yet fully understood, but there are
no clear contraindications for the use of these drugs in
pregnancy”'*!.

During pregnancy, progesterone secretion has
a protective effect on myelin and also increases my-
elination>®*. Progesterone exerts strong stimulatory
effects upon the oligodendrocyte progenitors and ma-
ture oligodendrocytes, and inhibitory effects upon
inflammatory mediators®*'>!*. In this sense, proges-
terone is a recognized promyelinating factor for trau-
ma, degeneration and inflammation of the peripheral
and central nervous system'. As mentioned earlier,
methylprednisolone should not be routinely used in
the treatment of patients with acute SCI, suggesting
that high-dose methylprednisolone administration is
associated with a variety of complications including
infection, respiratory compromise, gastrointestinal
hemorrhage, and death'".

In conclusion, early spinal decompression
(within 12-24 hours) and maintaining the mean arte-
rial pressure at 85-90 mm Hg to improve spinal cord
perfusion™5 as well as high progesterone level in
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pregnancy”?' with its neuroprotective, promyelinating
and anti-inflammatory effect'*” play an important
role in neurological recovery and clinical outcome in
acute SCI. The care of a pregnant patient with acute
SCI poses multiple challenges that require a multi-
disciplinary team approach and individualization of
therapy.

References

1. McCORMICK P. Blood pressure management after acute
spinal cord injury. Neurosurgery 2002;50:58-62.

2. KING BS, GUPTA R, NARAYAN RK. The ecarly assess-
ment and intensive care unit management of patients with se-
vere traumatic brain and spinal cord injuries. Surg Clin North

Am 2000;80:855-70.

3. VACCARO AR, HULBERT R]J, PATEL AA, FISHER C,
DVORAK M, LEHMAN RA, e¢ al. The subaxial cervical
spine injury classification system: a novel approach to recog-
nize the importance of morphology, neurology, and integrity
of the disco-ligamentous complex. Spine 2007;32:2365-74.

4. VACCARO AR, LEHMAN RA JR, HURLBERT R],
ANDERSON PA, HARRIS M, HEDLUND R, ez al. A
new classification of thoracolumbar injuries: the importance
of injury morphology, the integrity of the posterior ligamen-
tous complex, and neurologic status. Spine 2005;30:2325-33.

5. KWON BK, SEKHON LH, FEHLINGS MG. Emerging
repair, regeneration, and translational research advances for
spinal cord injury. Spine 2010;35(Suppl):263-70.

6. ROWLAND JW, HAWRYLUK GW, KWON B, ez al.
Current status of acute spinal cord injury pathophysiology

and emerging therapies: promise on the horizon. Neurosurg
Focus 2008;25:E2.

7. LABOMBARDA F, GONZALEZ-DENISELLE MC,
DeNICOLA AF, GONZALEZ SL. Progesterone and the
spinal cord: good friends in bad times. Neuroimmunomodu-
lation 2010;17:146-9.

8. LABOMBARDA F, GONZALEZ SL, GONZALEZ-
DENISELLE MC, GUENNOUN R, SCHUMACHER
M, DeNICOLA AF. Cellular basis for progesterone neu-
roprotection in the injured spinal cord. ] Neurotrauma
2002;19:343-55.

9. SCHNELL L, SCHWAB ME. Axonal regeneration in the
rat spinal cord produced by an antibody against myelin-asso-
ciated neurite growth inhibitors. Nature 1990;343:269-72.

10. KANG AH. Traumatic spinal cord injury. Clin Obstet Gy-
necol 2005;48:67-72.

11. STEVENS RD, BHARDWAJ A, KIRSCH JR, e# a/. Criti-
cal care and perioperative management in traumatic spinal
cord injury. J Neurosurg Anesthesiol 2003;15:215-29.

12. van HOOK JW. Trauma in pregnancy. Clin Obstet Gynecol
2002;45:414-24.

Acta Clin Croat, Vol. 53, No. 1, 2014



Senka Baranovi¢ ez al. Anesthetic management of acute cervical spinal cord injury in pregnancy

13. HUSL, LUOHS, LIJT, XIAYZ, L1 L, ZHANG L], eral.  18. RYKEN TC, HURLBERT RO, HADLEY MN, AARA-

Functional recovery in acute traumatic spinal cord injury after BI B, DHALL SS, GELB DE, ROZZELLE C]J, THEO-

transplantation of human umbilical cord mesenchymal stem DORE N, WALTERS BC. The acute cardiopulmonary

cells. Crit Care Med 2010;38:2181-9. management of patient with cervical spinal cord injuries.
14. LIM P, TOW AM. Recovery and regeneration after spinal Neurosurgery 2013;72:84-92.

cord injury: a review and summary of recent literature. Ann ~ 19. HURLBERT R]J, HADLEY MN, WALTERS BC,

Acad Med Singapore 2007;36:49-57. AARABI B, DHALL SS, GELB DE, ROZZELLE CJ,

RYKEN TC, THEODORE N. Pharmacological therapy

15. National Spinal Cord Injury Statistical Center. Spinal cord
for acute spinal cord injury. Neurosurgery 2013;72:93-105.

injury, facts and figures at a glance. J Spinal Cord Med
2008;31:357-8. 20. VUKAS D, LEDIC D, GRAHOVAC G, KOLIC Z,

16. HURLBERT RJ, HAMILTON MG. Methylprednisolone ROTIM K, VILENDECIC M. Clinical outcome in patients

for acute spinal cord injury: 5-year practice reversal. Can ] after lumbar disk surgery with annular reinforcement device:

Neurol Sci 2008;35:41-5. two-year follow up. Acta Clin Croat 2013;52(1):87-91.
17. HAWRYLUK GW, ROWLAND J, KWON BK, ezal. Pro- ~ 21- LJUCA D, HUDIC I, HADZIMEHMEDOVIC A. Het-

erotopic pregnancy in natural conception — our initial experi-

tection and repair of the injured spinal cord: a review of com-
ence: case report. Acta Clin Croat 2011;50(2):249-52.

pleted, ongoing, and planned clinical trials for acute spinal
cord injury. Neurosurg Focus 2008;25:E14.

Sazetak
ANESTEZIOLOSKI PRISTUP KOD AKUTNE OZLJEDE VRATNE KRAL]EZNICE U TRUDNOCI
S. Baranovié, B. Maldini, T. C'engic’i R. Kolundzic

Utestalost traumatskih ozljeda kraljeznice je 11.000 na godinu, a 55% ozljeda nastaje u dobi od 16 do 33 godine, od
toga 18% u Zena reproduktivne dobi. Radioloska dijagnostika, uz ranu kirur§ku dekompresiju kraljeznice s odrzavanjem
srednjeg arterijskog tlaka za oCuvanje perfuzije ledne mozdine, uz progesteron kao neuroprotektivni i protuupalni faktor
u akutnoj traumi ledne mozdine, ima vodeée mjesto u neuroloskom oporavku i dobrom klinickom ishodu. Donosimo
prikaz slucaja trudnice u 17. tjednu trudnode koja je zadobila luksacijsku frakturu petog i Sestog vratnog kraljeska s razvo-
jem tetraplegije, kod koje su rano operacijsko lijecenje i odgovarajuéi anestezioloski postupak doveli do dobrog klinickog

ishoda.
Kljuéne rije¢i: Kraljeznicna mozdina, ozljede; Trudnoca; Akutna bolest; Arterijski tlak; Dekompresija, kirurska
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