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The positioning of the c-arm and the patient during

the minimally invasive pain treatment

Abstract

Minimally invasive procedures in pain treatment are an important sup-
plement to conservative pain treatments, to pharmacotherapy as well as to
non-pharmacological procedures when these are insufficient as pain treat-
ments. The level of success depends on a careful pick of patients, as well as on
the skill and proficiency of the doctor performing the minimally invasive pro-
cedures. Up to this point the results of many studies on minimally invasive
procedures in pain treatment have been opposed, with the epidural placement
of the suringe being unsuccessful in 40% of the cases, even with an experi-
enced anaesthesiologist performeng the procedure. Not using the flouroscope
is certainly one of the reasons to such a high level of set-back. The fluoroscope,
which has become a standard part of many invasive procedures, is held re-
sponsible for the greater efficiency and fewer complications during invasive
procedures, all resulting in the increase of minimally invasive pain treatment
procedures over all.

Minimally invasive procedures in pain treatment are an important
supplement to conservative pain treatments, to pharmacotherapy

as well as to non-pharmacological procedures when these are insuffi-
cient as pain treatments. The level of success depends on a careful pick
of patients, as well as on the skill and proficiency of the doctor perform-
ing the minimally invasive procedures. Just until recently, many mini-
mally invasive procedures were performed without fluoroscopic con-
trol, with the precise of the procedure dependending on the doctor’s
skill, and also of the pathoanatomic characteristics of the patient. Many
regional blockades are possible to perform with the scrutiny of the
nerve stimulator or ultrasound, but despite the diagnostic progress, the
fluoroscope together with CT has remained the option of choice in
many spinal procedures. The use of fluoroscopy has revolutionized
interventional pain management. These procedures include interven-
tions for back pain such as epidural steroid injections, facet joint injec-
tion, facet nerve block and rhizotomy, sacroiliac joint injection, disco-
graphy, placement of spinal cord stimulator, and the intradiscal elec-
trothermal coagulation procedure, and vertebroplasty. Fluoroscopy is
required in the more difficult procedures wher precise needle place-
ment is required. In clinical practice the fluoroscope is used more often
than the CT, the reason propably being easy accessibility and use in the
case of minimally invasive procedures. Up to this point the results of
many studies on minimally invasive procedures in pain treatment have
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been opposed, with the epidural placement of the surin-
ge being unsuccessful in 40% of the cases, even with an
experienced anaesthesiologist performeng the procedure
(1, 2). Not using the flouroscope is certainly one of the
reasons to such a high level of set-back. The fluoroscope
enables us to monitor the needle, and the use of contrast
confirms the diffusion of the injected fluid into the cor-
rect area, thus excluding the possibility of intravascular
injections of the contrast fluid. The fluoroscope, which
has become a standard part of many invasive procedures,
is held responsible for the greater efficiency and fewer
complications during invasive procedures, all resulting
in the increase of minimally invasive pain treatment pro-
cedures over all (3). Before the invasive procedure the pa-
tient is comprehensively informed about the benefits and
possible risks of each specific procedure, and then signs
the informed consent form for the said procedure. The
procedure is performed in a sterile operation room, with
a team formed by a doctor, a nurse and a radiology tech-
nician. The patient is monitored during the procedure,
blood preasure, heart frequency and blood saturation,
and also having an intravascular approach. The doctor
performing the procedure need to be protected with a led
apron, security collar and radiation protection glasses.
The patient approach the scheduled procedure on an
empty stomach and after the procedure the patient re-
mains monitored for a period of time, after which they
are released unless hospitalization is needed.

Nerve damage may occur during the supine position,
most often due to pressure on the brachial plexus and ul-
nar nerve. It’s therefore crucial to avoid hyperextension
of the arm at the shoulder juncture when positioning the
patient in the supine position and also check for any
pressure to the elbow against the edge of the operation ta-
ble, or to the upper arm of the security frame. The supine
position of the patient with the head thrown back de-
mands particular attention due to the relatively frequent
and long-lasting post-interventional cervical neuropathy
that are the results of insufficient positioning on the op-
eration table (4-8).

The stellate ganglion is the lowest of the three ganglia
of the cervical sympathetic nervous system. The three
ganglia and the sympathetic chain lie on the prevertebral
fascia in the neck. Stelate ganglion block is useful in
treatment of a variety of painful conditions, including
Raynaud’s disease, arterial embolism in the area of the
arm, accidental intraarterial injection of drugs, Meni-
ere’s syndrome, and acute herpes zoster of the face and
lower cervical and upper thoracic dermatomes.

The patient is in a supine position with the head
raised and extended, as for endotracheal intubation. A
pillow beneath the upper back and lower neck. The
c-arm is positioned in a direct anterior-posteror plane
during the full duration of the procedure. (Figure 1, 2).

The administration of local anaesthestics or steroids via
the lumbar approach to the epidural space is useful in a
variety of chronic benign pain syndromes, including lum-
bar radiculopathy, and low back pain syndromes (9–11).

The patient is positioned prone during the procedure.
To reduce the lumbar lordosis and facilitate the proce-
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Figure 1. Position for stellate ganglion block.

Figure 2. The spreading of the radiographic contrast during stellate
ganglion block.



dure, a pillow is placed under the abdomen. A pillow is
placed under the patient’s foot for greater comfort. The
arms are stretched out in front of the body. During the
initial phase of the procedure the C-arm is angled 15 to
20 degrees caudally from the axial plane, later the posi-
tioning of the syringe and the spreading of the injection
is monitored with lateral radiographical recording with
the C-arm. (Figure 3, 4). With the prone position the pa-
tient’s head is placed lower than the heart, thus causing
venous congestion in the head and neck area. Due to the
pressure on the viscereal organs, the cranial diaphragm is
suppressed which leads to a deterioration of the pulmo-
nary elasticity, thus with the position of reduced extru-
sion of the thoracal wall, the act of breathing is addition-
ally augmented and demands larger inhalation pressure.
Possible damages to the eye, brachial plexus and ulnar
nerve are thus results of insufficient positioning of the
patient (4-8).

The patient is for lumbar transforaminal and selective
nerve root injection positioned supine with c-arm axis

rotated obliquely 20 to 30 degrees (Figure 5, 6). To re-
duce the lumbar lordosis and increase the distance
between spinous processus, a pillow is placed under the
abdomen. This also mitigates perform the procedure.

Caudal epidural nerve block is carried out with the
patient in either the prone or lateral position. Each posi-
tion has its advantages and disadvantages. The prone po-
sition is easier for the pain management physician, but it
may not be an option if the patient canot rest comfortably
on the abdomen or wears an ostomy appliance, such as
colostomy or ileostomy bag. The prone position limits
easy acces to the airway, wich might be needed if prob-
lems occur during the procedure. The lateral position af-
fords acces to the airway but makes the approach techni-
cally more demanding.

The patient is placed prone with the head turned to
one side, with a pillow placed under the pubic area. The
c-arm is angled 20 to 30 degrees caudally from the axial
plane (Figure 7). A caudal block may be used for any in-
dication that recommends lumbar epidural block.
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Figure 3. The positioning of the patient during lumbar interlaminar epidural injection.

Figure 4. A. Anterior-Posterior radiograph of the lumbar spine during interlaminar lumbar epidural injection. B. Lateral radiograph of the lumbar
spine during interlaminar lumbar epidural injection.
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The spine is made up of seven cervical, twelve tho-
racic, and five lumbar vertebrae. The vertebrae articulate
anteriorly through the disc and posteriorly through two
facet joints (one right and one left). The facet joints are

paired diaethroidal synovial joints formed by the inferior
articular process of one vertebra and the superior articu-
lar process of the subjancent vertebra (12-15).
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Figure 5. Patient position for lumbar transforaminal and selective nerve root injection.

Figure 6. A. Anterior-Posterior radiograph of the lumbar spine following lumbar transforaminal injection. B. Lateral radiograph of the lumbar
spine following lumbar transforaminal injection.

Figure 7. Position for caudal epidural injection.
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The patient is placed prone with a small headrest un-
der the forehead to allow for air flow between the table
and the patient’s nose and mouth. The c-arm is angled
25 to 35 degrees caudally from the axial plane (Figure 8).

The patient is placed prone with the head turned to one
side, with arms stretched out forward and over the head.
The c-arm is angled 50 to 60 degrees caudally (Figure 9).

With the lateral „on the side“ position a pillow is
placed between the legs, with the lower leg flexed at the
knee and upper leg in a neutral position. The upper arm
may be allowed to hang freely above the head or placed in
an arm support (4-8).

The patient is placed on lateral side with a pillow un-
der the head. The pillow should keep the cervical spina
in alignment without lateral flexion to either side. The
c-arm is placed directly over the patient’s neck in the ax-
ial plane without angulation (Figure 10). Patient is
placed prone with the head turned to one side. The

c-arm is positioned over the thoracic spine in a direct an-
terior-posteror plane without angulation (Figure 11).

The superior hypogastric plexus is a bilateral
retroperitoneal structure situated at the level of the lower
third of the L5 vertebral body and the upper third of the
S1 vertebral body, at the sacral promontory and close to
the bifurcation of the common iliac vessels (16-19). Su-
perior hypogastric plexus block has proven utility for
cancer related pelvic pain that is refractory to more con-
servative management.

The patient lies prone, with the head turned to one
side. A pillow is placed under the lower abdomen, abowe
the iliac crest, in an effort to reduce the lumbar lordosis.
The c-arm is rotated 25 to 35 degrees obliquely and cen-
tered on the the lumbosacral junction. The c-arm is then
angled in a cephalad direction, and the L5/S1 disc is
brought into view with 25 to 35 degrees of angulation
(Figure 12).
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Figure 8. Position for intra-articular cervical facet joint injection.

Figure 9. Position for intra-articular thoracic facet joint injection.
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Figure 10. Position for cervical medial branch block and radiofrequency treatment (lateral approach).

Figure 11. Position for thoracic medial branch blocks and radiofrequency treatment.

Figure 12. Patient position for superior hypogastric plexus block.
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