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Abstract
Objective: The objective was to assess the efficacy of intraoperative ultrasound in spinal
intradural space occupying lesion.
Methods we prospectively performed intraoperative ultrasound in 87 patients of spinal
intradural space occupying lesion admitted at our university hospital. Intraoperative ultrasound
with SonoSite, 180 plus hand carried ultrasound system with c11/7-4 Mhz curved array
transducer probe was done in all cases. Extradural tumors, abcess,metastasis have been
excluded from this study. A preoperative Magnetic resonance imaging was preformed in all
patients. Preoperative and postoperative neurological function was assessed.
Observations: Intraoperative ultrasound examination is excellent in localizing intradural
space occupying lesions. Intraoperative ultrasound helps in planning the durotomy. In cases of
small spinal tumors especially intramedullary tumors intraoperative ultrasound helps in
pinpointing the location of tumor beneath the dura. Laminectomy or laminotomy can be
extended if necessary according to size and location identified with repeated peroperative
ultrasonic examination. Intraoperative ultrasound helps in delineating the completeness of
resection. Residual tumor left if any was excised.
Conclusion Intraopeative ultrasound is portable, does not require any specialized setup,
provides real time images, cost effective, can be repeated as and when required during the
procedure with minimum scanning time, and ensures patient and operator safety.
Keywords Intraoperative ultrasound, intradural tumors, intramedullary tumors, intradural
extramedullary space occupying lesions.
Introduction 10% of the central nervous system (CNS)
tumors, and one third of them represent
Spinal cord tumors account for approximately  primary tumors of the spinal cord. Surgical
treatment of spinal cord tumors has been
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ultrasonography in neurosurgery [4-10].
Spinal tumor surgery mainly aims for tumor
removal while preventing damage to the
surrounding vital neural tissue. This study
aims to assess the efficacy of intraoperative
ultrasonography (IOUSG) for the surgical
management of spinal cord tumors

Patients and Methods

This prospective study included 87 cases of
spinal space occupying lesion treated as
indoor patient in the Department of
Neurosurgery, Institute of Medical Sciences,
Banaras Hindu University. The cases
registered between the period of 1st August
2011 to 30st September 2013 formed materials
for this prospective study. Extradural tumors,
abscess and metastasis have been excluded
from this study.

The mean age of the patients was 41 (+/- 22)
years and the male to female ratio was 41 to
46 in spinal cases. The detailed clinical
history, including name, age, sex, social status
and history related to etiological factors were
taken. Age of onset and duration of the
disease were also noted. Thorough physical
examination was performed. Any local source
of infection or scar marks for trauma was
noted.

The Chief Complaints like limb weakness,
radiating pain, sensory loss, bowel bladder
involvement were noted. Past history like
previous operation and radiation, time of
onset of symptoms, post trauma Intervention,

type of intervention, and outcome of
intervention were noted. Preoperative
magnetic resonance imaging was done.

Intraoperative ultrasound with SonoSite, 180
plus hand carried ultrasound system with
cl1/7-4 Mhz curved array transducer probe
(Bothell, Washington ,USA) was done in all
cases.

Intraoperative Details

Intraoperative ultrasound with SonoSite, 180
plus hand carried ultrasound system with
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cl1/7-4 Mhz curved array transducer probe
was done in all cases. The ultrasound probe,
covered with an aseptic sheath was placed
directly on the surface of the dura mater
exposed by laminectomy/laminotomy, and
saline was used as the acoustic coupling
agent. The probe was manipulated on the
examining surface to obtain views of the
lesion through the windows formed by the
removal of bone. In all the cases, 7-4 MHz
transducer was used, with an optimal
resolution at a depth range of 0.5- 15 cm, thus
enabling the visualization of the structures in
the spinal canal. Following the laminectomy
or haemilaminectomy, thorough hemostasis
was achieved. The surgical cavity was filled
with sterile saline and evaluation of the lesion
was done by movement of the ultrasound
probe over the exposed dura. The process of
evaluation with intraoperative ultrasound
took approximately 2-4 minutes. A series of 4-
5 , 2D ultrasound images were produced.
Intraoperative ultrasonographic finding like
tumor location, dimension, relationships with
the surrounding anatomical structures, solid
/cystic, homogeneous/ heterogeneous
echogenicity, intratumoral cyst/ necrosis/
hemorrhage and extent of resection at the end
of surgery were noted. Patients were closely
monitored in an ICU setting to monitor their
neurologic examination and acutely detect
any neurologic deterioration.

Observations

This prospective study included a total
number of 87 patients admitted in the
Department of Neurosurgery in our university
hospital from 2011 to 2013. Majority of the
patients (38, 43.68%) were in the age group of
21-40 year, the average age was 32.5 year.
There were 30 patients in the age group of 41-
60years, 14 patients in the age group of 0-20
years and 5 patients in the 61 & above years
age group with mean age of 49.2, 11.3 and 62
respectively. The younger patient was 9 year
old while the oldest was 66 year old. The male
patients were outnumbered by the female
counterparts (47.13% vs 52.87%). Among
intramedullary tumors (n=14) ependymomas
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Fig.1: Intra-Medullary lesion in upper Dorsal
MRI T2 weighted

& astrocytomas were most commonly found
in cervical region, where as
hemangioblastoma & epidermoid were found
in thoracic region (Fig.l & 2) Among the
intradural extramedullary tumors (n=73),

Fig.2: Intraoperative ultrasound showing the
hypoechoic area in the cord of Fig 1 lesion
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Fig.3: Intramedullary cervical Space
occupying lesion in MRI

Neurofibroma was most commonly found in
cervical region, whereas meningioma &
subpial lipoma in thoracic region and filum
terminale ependymoma in lumbosacral area
[Table 1]. Intramedullary ependymoma
(n=14) was isoechoic in 4 cases (Fig.3&4) and
associated with cyst in 4 cases, syrinx in 2
cases and perifocal edema in 3 cases.

Astrocytoma was isoechoic in 5 cases and was
associated with, syrinx in 3 cases and
perifocal edema in 4 cases.
Hemangioblastoma, epidermoid & metastasis
were found to be hyperechoic. Among
intradural extramedullary tumors (n=73),
meningioma, neurofibroma, filum terminale
ependymoma & lipoma were hyperechoic
[Fig.5&6]. Cyst formation was seen in 10 cases
of Neurofibroma & 7 cases of filum terminale
ependymoma [Table 2].

Fig.4:

Intraoperative ultrasound
hyperechoeic picture inside cord of lesion of
Fig 3

showing
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Fig. 5: Intraspinal anterior cervical lesion in
MRI

Discussion

Zhou et al, [2011] evaluated 30 patients with
suspected intradural spinal tumors undergone
surgery with the aid of I0US [1]. There were
13 patients with intramedullary tumors
(Ependymoma = 2, Astrocytoma = 5,
Hemangioblastoma = 2 and metastasis = 4);
and 14 patients with extramedullary tumors
(Meningioma = 6, Neurinoma = 6, filum
terminale Ependymoma = 1 and Lipoma = 1)
in their study. They concluded that IOUS is a
sensitive intraoperative tool.Toktas et al 2012,

Table 1: Histopathological diagnosis (n=87)

Intraoperative Ultrasound in Spinal Tumor Resection

Fig.6: Lesion seen through intraoperative
ultrasound as in Fig 5

evaluated 26 patients with intradural spinal
cord tumors surgically treated under
intraoperative  ultrasonographic guidance
[12]. Out of 26 patients, fourteen patients had
extramedullary and twelve patients had
intramedullary tumors. They found that
Intraoperative ultrasonography is practical,
reliable and enhances surgical orientation,
but also reduces morbidity and helps to resect
the tumor completely. The gross tumour
excision, partial decompression or a biopsy
for tissue diagnosis is usually obtained [13].
I0OUS may aid the surgeon in visualization of
mass and evaluate the extent of removal of
mass at surgery [14]. IOUS can identify the
level of maximum cord enlargement
especially in case of intramedullary tumors
before durotomy. A single microsurgical
biopsy at the site identified by IOUSG may be

Intramedullary(n=14)
n Cervical Thoracic Lumbosacral

Ependymoma 04 04 - -
Astrocytoma 05 03 02 -
Hemangioblastoma 01 - 01 -
Epidermoid 01 - 02 -
Metastasis 02 - 02 -
Intradural Extramedullary(n=73)
Meningioma 15 - 15 -
Neurofibroma 38 21 11 08
Filum terminale Ependymoma 18 - 08 10
Subpial Lipoma 02 - 02 -
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Table 2. Analysis of spinal tumors on IOUS (n=87)
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Intramedullary(n=14)
Hyperechoic Isoechoic Cyst Syrinx Perifocaledema

Ependymoma - 04 4 2 3
Astrocytoma - 05 - 3 4
Hemangioblastoma 01 - - - -

Epidermoid 01 - - - -

Metastasis 02 - - - -

Intradural Extramedullary(n=73)

Meningioma 15 - - - -
Neurofibroma 38 - 10 - -

Filum terminale Ependymoma 18 7 - -

Subpial lipoma 2 - - - -

enough to establish a tissue diagnosis and  without increasing operation time

damage to the spinal cord tissue and post
operative neurological complications can be
prevented. The main  drawback  of
intraoperative CT is extra radiation exposure
during surgery, additional radiologic staff
dedicated for intraoperative purposes and the
exorbitant cost. The main difficulty with the
use of intraoperative MRI are requirement of
non-ferromagnetic instruments, MR-
compatible devices including operating
microscope, additional technician & dedicated
neuroradiologist, additional 60 to 90 minutes
of anesthesia. IOUS is a cheaper solution and
it is safe for both the patient and operator.

Limitations of IOUS are acoustic interference
by blood, haemostatic material and air
bubbles. Clear echogenic views can only be
obtained after sufficient bone element
removal to maneuver the ultrasound probe. In
case of intramedullary tumor surgery 10US
image can be isoechoic further confounding
problem in delineating the tumor tissue from
normal neural tissue. The high sensitivity ease
of use and safety is well in favor of this
modality.

Conclusions

IOUS is portable, doesnot require any
specialized setup, provides real time images,
cost effective, can be repeated as and when
required during the procedure with minimum
scanning time, and ensures patient and
operator safety. IOUS can be performed
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significantly; it might even shorten it because
it increases the surgeons feeling of safety.
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