Subarachnoid hematoma following spinal
anesthesia

Abstract

We conducted a survey on anaesthesia practise for ambulatory
surgery in The Netherlands with the purpose of identifying patterns
and comparing them to published recommendations. Overall response
rate was 69%. 97% of Dutch hospitals have ambulatory wards and

25% have dedicated operating rooms. Preoperative anxiolytic use is
relatively high, approximately 40%. Prophylactic anti-emetic use is low,
33% for laparoscopic cholecystectomy, but a further 33% of patients
require rescue treatment. Combination analgesic use is infrequent, with
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just one analgesic being used in more than 50% of patients.There is a
strong preference for both locoregional, 85% for upper limb surgery,
and neuroaxial techniques, 65% for lower limb surgery. However, use of
continuous peripheral nerve block catheters for pain control following
discharge is limited.We conclude that closer adherence to guidelines on
PONYV prophylaxis and greater use of multimodal approaches to

pain management would be beneficial.

Introduction

Spinal anesthesia is an anesthetic technique which is widely used in
daily clinical practice, offering to the anesthetist an alternative to
general anesthesia. The advantages of this technique with respect to
general anesthesia include a reduced risk of respiratory depression
and of pulmonary thromboembolism, a reduced incidence of deep
vein thrombosis and a very low mortality rate [1,2]. Nevertheless,
the technique is not without its risks and like all invasive techniques,
it can present complications such as lumbar pain, neurological
alterations and even death.

Neuraxial hematoma is a rare neurological complication whose
incidence ranges between 1:150,000 for epidural anesthesia and

less than 1:22,000 for subarachnoid anesthesia [2, 3,4,5,6]. These
incidence rates are approximations, since many hematomas are
minute and probably go clinically unnoticed. Also, the rates are based
on published data, suggesting that the magnitude of the problem is
likely to be underestimated [7, 8]. The severity of symptoms depends
on the magnitude of the compression that the hematoma exerts on
the spinal cord, and may even lead to death when blood diffuses
intracranially [5]. Clinical outcome depends fundamentally on rapid
diagnosis and the choice of an appropriate therapeutic strategy, thus
avoiding permanent neurological sequelac [9].

Case Report

A sixty year-old man, with no significant medical history came to
the Accident and Emergency Service of our hospital complaining
of bilateral pain in the area of the calves and headache six days after
an inguinal herniorrhaphy with intradural anesthesia. The patient
was referred to the hospital Anesthesia and Reanimation Service for
detailed examination and pain treatment.

The patient reported an absence of complications during
the immediate post-operative period following his inguinal

herniorrhaphy. Twenty four hours following surgery, continuous pain
began to develop in the region of the calves of both legs, which was
not relieved by postural changes. The patient did not report any motor
or sensory deficits, or sphincter dysfunction. Forty eight hours later,
bilateral lumbar pain began in the region of the sciatic nerve. The
patient experienced headache with tensional characteristics which did
not get worse upon remaining standing upright.

The surgical procedure, which was not performed in our hospital,
reported a single, atraumatic puncture with a 25 gauge pencil point
spinal needle (polymedic clinical elliptic shaped spinal needle).
Results from preoperative tests, including evaluation of coagulation
and platelet levels, were within normal limits. The patient was not
routinely taking any medication and antithrombotic prophylaxis

had not been administered. It was noted that the patent had spinal
anesthesia on two previous occasions; one for a herniorrhaphy and the
other for a hemorroidectomy, both without noteworthy incidents.

Upon physical examination, the patient was found to be fully
conscious, well-oriented in time and space, but experiencing pain.
The examination included: Normal cranial nerve function; conserved
motor force, no sensory alterations; slow but present bilateral and
symmetric reflexes; flexor, plantar cutaneous reflex; absence of
muscular atrophy. The patient complained of bilateral lumbar pain in
the territory of the sciatic nerve, as well as continual, bilateral pain in
the region of the calves, which was not relieved by postural changes.
Headache intensity was not increased by remaining seated or during
walking and did not change in nature upon lying down.

Since the patient did not fulfill the criteria for postdural puncture
headache (PDPH) and since pain appeared to be directly related

to the spinal anesthesia, we decided to carry out emergency
magnetic resonance imaging (MRI) in order to rule out the presence
of neuraxial hematoma. The results revealed the presence of a
subarachnoid hemorrhage localized at the level of L2-1.3 with an
anterior and left lateral disposition, surrounding the emerging left L3
and L4 segments. The L3 root in particular was found to be discreetly
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enlarged, and associated reactive-irritative meningeal embossing was
noticed.

The hospital Neurological Service was then consulted and it was
decided to admit the patient to hospital under the supervision of
the said Service for follow-up and treatment. Medical treatment
was initiated with anti-inflammatory and analgesic drugs. Blood
analysis revealed normal coagulation and platelet number. Four days
later, MRI was performed revealing ischemic lesions localized to
the frontoparietal subcortical zone, which were considered to be
normal in number for the age of the patient. At the lumbar level, we
saw cervical arthrosis, lumbar discarthrosis and intradural hematoma
localized anterior to the left lateralized horse tail, presenting mild
improvement with respect to that observed during the initial study.
The patient evolved satisfactorily during his stay, with symptoms
disappearing gradually. Seven days later, the patient was discharged.

MRI was performed one month later and revealed signs of multiple
degenerative discopathy with hypointensity of the diffuse signal
associated with all of the visualized lumbar discs, as well as mild loss
of thickness of the L1-L2 and L5-51 discs. Axial images revealed two
mild circumferential protrusions in the L4-L5 and L5-S1 spaces,
without evidence of latero-foraminal occupation or of spinal root
contact. The epidural space was found to be normal, without any signs

of hematic accumulations or hematomas.

Discussion

Spinal hematoma is a rare complication associated with subarachnoid
anesthesia. Three types of spinal hematomas have been defined on the
basis of their location: epidural hematoma (EH), subdural hematoma
(SH) and subarachnoid hematoma (SAH), the most common being
EH with an incidence of 1:150,000 following epidural anesthesia and
1:22,000 following subarachnoid anesthesia [4, 3]. Depending on the
chronology of the clinical course of events, these hematomas can be
classified as being acute, subacute or chronic.

Spinal hematomas appear more frequently in patients undergoing
platelet antiaggregation treatments, treatments with low molecular
weight heparin (LMWH) and also in the context of diseases involving
coagulopathy [9, 10,11]. Drug induced thrombocytopenia is
another of the factors associated with spinal hematomas [12]. The
development of a spinal hematoma following a so-called “clean”
puncture is rare, appearing more frequently in difficult [6,7] and
repeated [13] punctures. Such was the case described by Peiro [5] in
which the spinal hematoma was induced by repeated and traumatic
lumbar puncture, after which the patient died. Cases have also been
reported to be associated with lordosis, scoliosis, degenerative
changes in the spinal column, osteoporosis3, interventions by
paramedical personnel and Quincke-type spinal needles [6, 14].

Cases of spinal hematomas have been reported with pencil point
needles [16], as is the present case. Walsh et al.[5] reported the

case of a patient who following an atraumatic diagnostic puncture
developed a spinal hematoma. They attributed this to the laceration of
the spinal root veins during the puncture and the LMWH treatment
which commenced before the recommended 12 hours. However, in
almost 30% of reported spinal hematomas, the causal factor has not
been identified [6], as is the present case: subarachnoid hematoma
following clean, atraumatic, intradural puncture with a pencil point
needle, in the absence of antithrombotic prophylaxis and of diseases
which alter coagulation or medication which might increase the risk
of producing a spinal hematoma.

The symptomatology associated with spinal hematoma is not very
precise and may vary from persistent back pain to frank paraplegia
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[12]. It is caused by compression of the spinal cord or of the nerve
roots, which may lead to spinal ischemia. In very few cases, death

of the patient is the result of diffuse intracranial bleeding [17].

The appearance of symptoms may vary from as early as 2 min
following puncture to as late as 10 days post-puncture [14, 18].
There is one case where headache has even been reported 5 min

after puncture, the diagnosis of SAH being made with the help of
computer tomography [19]. Typical symptoms include spinal root
pain, lumbalgia, paraparesis, sphincter dysfunction [5] and headache
that do not fulfill PDPH criteria. In some cases, the symptoms

are not so clear cut, rendering the diagnosis quite difficult. When
headache follows an intradural puncture, differential diagnosis should
include: PDPH, migraine, headache produced by drugs [19], benign
intracranial hypertension, meningitis, pneumoencephalos, thrombosis
of intracranial veins [20,15], and subdural as well as subarachnoid
cerebral hemorrhages. The possibility of a spinal hematoma should
also be borne in mind, despite the very low incidence of this type of
complication. Early diagnosis is absolutely essential, since delayed
diagnosis worsens the prognosis and the possibility of recovery [6].
When spinal hematoma is suspected (on the basis of clinical criteria
and lumbar puncture antecedents), MRI should be performed
immediately. In many cases, CAT scans do not give conclusive results.
In contradistinction, MRI permits a diagnosis of hematoma, its
extension and the degree to which it affects the spine; it also permits
the detection of associated vascular lesions [21, 6]. It is important to
accompany a spinal MRI with a cerebral MRI, in order to rule out the
presence of an intracranial hemorrhage that could jeopardize patient
outcome.

In this patient, with the clinical suspicion, the antecedent dural
puncture and the detailed neurological exploration, we decided

to carry out MRI that revealed the presence of a subarachnoid
hematoma. The treatment of choice for spinal hematoma is evacuating
laminectomy. The rapidity of diagnosis and of application of the
corresponding treatment are directly related to the degree of success
of the subsequent neurological results. It is recommended not to delay
the treatment for more than 8 h [22] , although there are reports of
cases in which cord decompression was carried out 12 and 72 h later,
with complete recovery from symptomatology [6]. A number of cases
have been reported in which persistent headache following spinal
anesthesia that is resistant to traditional treatments may be indicative
of the presence of a subarachnoid hematoma [23]. NMR confirmation
is late.

There are cases in which surgical intervention is not necessary, since
clinical symptoms can be cured with medical treatment [6]. In the
present case, in the absence of significant clinical signs of spinal cord
compression, we decided to initiate medical rather than surgical
treatment, under strict neurological evaluation in the event of the
appearance of clinical signs of hematoma progression. A significant
clinical improvement was observed, accompanied by a progressive
reduction of the hematoma, as assessed by MRI in subsequent
examinations. In summary, subarachnoid hematoma is a rare
complication associated with spinal anesthesia. Taking into account
the appropriateness of the anesthetic technique and the absence of
coagulopathy or factors which might alter coagulation, the probability
of incidence of a subarachnoid hematoma, such as the present one, is
minimal. Early diagnosis by means of MRI following clinical suspicion
and the rapid application of the appropriate treatment are crucial for
the satisfactory recovery of the patient.



Figure I Lumbar MRl:subarachnoid hemorrhage.

Figure | Lumbar MRl:subarachnoid hemorrhage localized
at the level of L2-L3 with an anterior and left lateral
disposition.

Figure I Lumbar MRl:subarachnoid hemorrhage
surrounding the emerging left L3 and L4 segments. L3 root
is discreetly enlarged..

51

142 JULY 2008



14.2 JULY 2008

References

I. Rogers A, Walker N, Schurg S, McKee H, Van Zundert A, Sage D,
Futter M, Saville G, Clark T, MacMahon S. Reduction of postoperative
mortality and morbility with epidural and spinal anaesthesia. Results from
overview of randomised trials. BMJ 2000, 321: 1493-7.

2. James W. Heitzand, Eugene R. Viscusi. Neuraolxial Anesthesia and
Anticoagulants. Techniques in Osthopaedics 2004; 19(4): 303-316.

3. Vibeke Moen, Nils Dahigren, Lars Irestedt. Severe Neurological
Complications after Central Neuraxial Blockades in Sweden 1990-1999.
Anesthesiology 2004; 101: 950-9.

4. Horlocker TT. Complications of spinal and epidural anaesthesia.
Anesthesiology Clin North Am 2000; 18: 416-86.

5. Peiré CM, Caballe N, Errando C, Moliner S. Hematoma espinal y
cerebral postpuncién lumbar diagnéstica con evolucién letal. Rev Esp
Anestesiol Reanim 2003:50(9);481—485.

6. Martin S, Smaran A, Archilla J, Gémes de Orellana J, Ramasco F, Muiioz
B, Colmenero A, Simén F, Tabatabaian A. Hematoma neuroaxial tras
anestesia locorregional combinada resuelto de forma conservadora Rev.
Esp. Anestesiol. Reanim 2005;52:433-437.

7. Castillo J, Santiveri X, Escolano F, Castaiio J. Hematomas raquideos
con compresién medular relacionados con las anestesias neuroaxiales en
Espafa. Rev. Esp. Anestesiol. Reanim 2003;50:504-509.

8. Tyagi A, Bhattacharya A. Central neuraxial bloks and anticoagulantions:
a review of currents trends. Eur | Anaesth 2002; 19: 217-29.

9. Llau ).V, Andres J, Gomar C, Gomez A, Hidalgo F, Sahagun },

Torres M.L. Firmacos que alteran la hemostasia y técnicas regionales
anestésicas: 12 © 2008, International Association for Ambulatory Surgery
recomendaciones de seguridad. Foro de consenso. Rev. Esp. Anestesiol.
Reanim 2001;48:270-278.

10. Horlocker TT, Heit JA. Low molecular weight heparin: Biochemistry,
pharmacology, perioperative prophylaxis regimens, and guidelines for
regional anesthetic management. Anesth Analg 1997; 85: 874-85.

I'l. Ursula N. Landman, Roseline M. Jeione, Peter S.A. Glass. Subdural
hematoma after atraumatoc spinal. Journal of Clinical Anaesthesia 2005;
17:379-381.

12. Balaji Pai S, Krishna K N, Chandrashekar S. Postlumbar puncture spinal
subarachnoid hematoma causing paraplegia: a short report. Neurology
India 50 September 2002.

13. Leonad E., Egede, M.D, Howard Moses, M.D, and Henry Wang, M.D.
Spinal subdural hematoma: a rare complication of lumbar puncture.
Maryland Medical Journal 1999 January/February.

14. Reina MA, Lopez Garcia A, de Andrez |bafiez, Dittman M, Cascales
MR, del Cafio MC, et al. Microscopia electroénica de las lesiones
producidas en la duramadre humana por la agujas de bisel Quinke y
Whitscre. Rev Esp Anestesiol Reanim 1997;44(2):56-61.

15. Reina M.A, Lopez A, Benito—-Leon , Pullido P, Maria F. Hematoma
subdural intracraneal y espinal, una complicacién poco comin de la
anestesia epidural y subaracnoidea Rev. Esp. Anestesiol. Reanim 2004;51
28-39.

16. Likar R, Mathiaschitz K, Spendel M, Krumpholz R, Martin E, Acute
spinal subdural hematoma after attemped spinal anesthesia. Anaesthesist
1996,45:66—69.

17. Achara R, Chhabra SS, Ratra M, Sehgal AD, Cranial subdural
haematoma after spinal anaesthesia. Abr | Anaesth 2001;86(6):893-895.
18. Rodrigo Casanova M.P, Garcia Pefia ].M, Bedia del Rio E, Freijo
Guerrero , Aguilera Celorrio L Hematoma subaracnoideo tras puncién
lumbar diagnéstica.

19. Egger S.M, Egger K.A Subaracnoid haemorrhage following spinal
anaesthesia in an obstretic patient. British Journal of Anaesthesia 2001;
86(3); 442— 444.

20. Davignon K, Dennehy K. Update on postdural puncture headache. Int
Anesth Clin 2002;40:89—102.

21. Macias Pingarron ).P, Torrado Criado M.D, Alfonso Sanz F, Robles
Barragén |, Gallego Cérdoba .M, Hematoma epidural tras anestesia
regional combinada en una paciente sin trastorno de la coagulacién. Rev
Esp Anestesiologia Reanimacién.

22. Horlocker TT and Wedel JW. Spinal and epidural blockade and
perioperative low molecular Weight Heparin: smooth sailing on the
Titanic. Anesth Analg 1998; 86: 1153-6.

23. Kelsaka E. Sarihasan B. Baris S. Tur A. Subdural hematoma as a

late complication of spinal anesthesia. Journal of Neurosurgical
Anesthesiology 2003; 15(1): 47-9. 14.

52




