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Background: A recent study has indicated that quality assurance for interventional
pain management procedures (IPMPs) can be achieved in university pain clinics. How-
ever, the issue of quality assurance for IPMPs in private practice has not yet been ad-
dressed.

Objective: This study was designed to monitor the quality of IPMPs in a private pain
practice in north Florida.

Methods: From November 2005 to July 2006, we monitored the quality of IPMPs in
a private pain practice in north Florida. Questionnaires regarding degree of pain relief,
patient satisfaction, and complications were handed to patients immediately after the
completion of each IPMP. Follow-up phone calls were also made to patients 1 day af-
ter the IPMPs.

Results: A total of 771 (male: 249, female: 522) patients with a mean age of 58.1
years participated in the study. Office-based IPMPs included lumbar and cervical epidu-
ral steroid injections, lumbar and cervical facet joint blocks, selective nerve root blocks,
lumbar and cervical sympathetic nerve blocks, sacroiliac joint injection, and large joint
injections. Seven-hundred patients (90.8%) reported various degrees of pain relief im-
mediately following IPMPs. Average pain score decreased by 4.3 on a 0 to 10 scale
(p=<0.001). Number needed to be treated (NNT) to reach 50% or more pain relief im-
mediately after IPMPs was 1.4. Six-hundred ninety-two (89.7 %) patients were satisfied
or very satisfied with the results of IPMPs. sixty-two patients (8 %) developed headaches
after IPMPs, which lasted from 30 minutes to 4 days. None of these patients required
a blood patch. Five patients developed moderate vasovagal responses during IPMPs, in
which their heart rates decreased to <45/min, BP <90/60mmHg. The IPMPs were abort-
ed immediately. All of these patients recovered uneventfully within a few minutes. No
other serious adverse events were reported.

Conclusions: The results of the current study suggest that high quality private inter-
ventional pain programs with high efficacy, high patient satisfaction, and low compli-
cation rates can be achieved through appropriate staff training, proper monitoring of
patients during IPMPs, and adequate handling of patients after the IPMPs.
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uality assurance for interventional pain

management has yet to be established.

Interventional pain management is a
relatively new field with a history of less than 2 decades.
Even though it has gained a rapid development
over the last decade and multiple evidence-based
guidelines for interventional pain management
procedures (IPMPs) have been published (1-3), the
issue of quality assurance in interventional pain
management has not been well addressed. According
to the Medicare database, from 1998 to 2005, there
was a 179% increase of IPMPs in the USA (1,406,417
in 1998 and 3,925,467 in 2005, respectively). The
majority of IPMPs are performed in private practices.
Serious complications, such as quadraparesis and
cardiovascular arrest have been reported as the results
of IPMPs (4,5). Patient safety standards during the
IPMPs have yet to be established.

Zhou et al (6) published the first research study
on quality assurance in a university pain clinic in 2006.
In that study, the authors used 3 indexes to measure
the quality for IPMPs. These criteria included degree
of immediate relief, patient satisfaction, and rate of
adverse effects. Various degrees of pain relief was re-
ported in 92% of patients immediately after IPMPs,
with an average pain score decrease of 4.7 ona0to 10
scale. The percentage of patients who were satisfied or
highly satisfied with the immediate outcome of IPMPs,
was 91.8%. No major complications were reported for
that group of patients. The authors concluded that
quality assurance for IPMP could be achieved in uni-
versity pain clinics. The program can be used to train
fellows and residents to be aware of the importance
of quality assurance for IPMPs before the majority of
them leave the training programs and join teams of
private practices in the community.

“Pay for performance” has been well addressed
over the last decade and has been promoted by Medi-
care and several large health insurance carriers (7,8).
The goal of the “pay for performance” program is to
improve the quality of care, recognize practitioners
who provide higher-quality care, and help providers
align their practices with national standards (9). The
main component of “pay for performance” is quality
of care. During the next few years, some portion of
physician reimbursement will be increasingly based on
the quality and efficiency of services. Private payers are
already rewarding primary care physicians for practices
that adhere to quality standards, are efficient, involve
information technology, and result in high patient sat-

isfaction. The Centers for Medicare and Medicaid Ser-
vices have completed the development of performance
measures to be used in Medicare payment strategies
for all specialties by the end of 2006, and anticipates
phasing in the program by 2008 (10).

With the increasing numbers of IPMPs performed
in private practices, possibility of serious consequences
of adverse effects from IPMPs, and developing trend
of “pay for performance,” quality assurance for IPMPs
in private practice has the potential to become a part
of routine clinical practice in the near future. How-
ever, to date, studies addressing quality assurance for
IPMPs in private pain practices have been very scant.

The current study was designed to monitor quality
assurance for IPMPs in a private pain practice in north
Florida. The study used degree of immediate pain
relief, patient satisfaction, and risks associated with
IPMPs as measures for the quality assurance for IPMPs,
with the purpose of enhancing the efficacy of IPMPs,
improving patient satisfaction, and reducing possible
risks associated with IPMPs in private pain practice.

MEeTHODS

From November 2005 to July 2006, we monitored
the quality of IPMPs in a private pain practice in north
Florida. To ensure the quality of care, the following
steps were taken before, during, and after IPMPs:

1) each patient was seen by an attending physician
with a board certification in pain medicine;

2) a complete history, detailed physical examination,
and reviewing of MRI/CT reports and films of the
spine were all performed by a board certified phy-
sician before a diagnosis was formulated;

3) an IPMP was prescribed according to the patient’s
diagnosis following the procedure indication in
the second edition of the Massachusetts General
Hospital Handbook of Pain Management;

4) each procedure was explained to the satisfaction of
the patient;

5) a pre-procedure instruction was handed out to each
patient;

6) on the day of the IPMPs, vital signs, pain severity,
medications, possible contraindications, diagnosis,
name, and site of the procedure were re-checked
prior to taking the patient into the procedure
room (Table 1);

7) procedures were rescheduled or canceled if any of
the conditions listed in Table 2 were present;

8) an intravenous access was obtained for all cervical
procedure and sympathetic blocks;
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Table 1. Pre-procedure and post-procedure check list.

Pre-procedure:
1. Diagnosis

2. Procedure to be done

. side \level

3. Vil signs:

5. Risk factors

i.  Date of last period for female

Post Procedure:
1. Painscore: /10
2, Complications:

a.  Blood pressure mmHg
b. Heart rate /m
c. Respiration rate__ /m
d.  Temperature F
e. Pain score 10

4. Allergy:
a.  Latex Yes  No
b. Betadine Yes  No__
c. Contrast Yes No_
d. Steroid Yes_ No__
e. Lidocaine Yes_ No__
f.  Other Yes  No

a.  Local or systemic infection Yes  MNo
b. BP > 155/95 mmHg or below 90/50 Yes_ No__
c. Eat solid food within 6 hours or drink within 2 hours. Yes_ No__
d. Recent history of chest pain or shortness of breath Yes  MNo
e Take Coumadin with 5 days Yes No
f.  Take Plavix, or other anticoagulant

medications for at least 7 days prior to the procedure, Yes_ No__
g Taking Glucophage (metformin) Yes  No__
h. Person to drive home. Yes_ MNo__

Physician Signature

9) a “time out” was called immediately by the at-
tending physician prior to IPMPs to confirm the
patient’s name, diagnosis, type, and site of the
procedure;

10) during the procedure, blood pressure, heart rate,
pulse oximetry, and mental status were continu-
ously monitored. The physician performing IPMPs
was constantly talking with the patients to moni-
tor the cognitive status of the patients. Patients
were instructed to report any abnormal feelings,
such as increased local pain, dizziness, chest pain,
metallic taste in the tongue or feeling of fainting
to the physician immediately.

11) fluoroscopy was used to ensure the correct final
locations of the needle tips for IPMPs;

12) upon completion of the IPMPs, patients were sent
to a recovery room and observed for at least 15
minutes prior to discharge with an adult. Patients
were not allowed to drive after the IPMPs.

Table 2. Conditions for which IPM Ps were rescheduled or canceled

Blood pressure >160/95 mmHg

Any sign or symptom of infection

Coumadin within 5 days or Plavix within 7 days

Solid food consumption within 6 hours or clear liquids within 2 hours

Failure to bring along an accompanying adult

The study was conducted in a private pain practice
in north Florida even though the principle investiga-
tor has a courtesy faculty position in a local state uni-
versity. However, the facility where the research was
conducted was not officially affiliated with the univer-
sity. So no IRB was submitted to the local university for
approval. However, every effort was taken to ensure
that the research protocol follows the Ethical Principles
for Medical Research Involving Human Subjects by the

www.painphysicianjournal.com

45



Pain Physician: January 2008; 11:43-55

Table 3. Post procedure survey.

(Please circle your answers)

1. Seleet the phrase that indicates how satislied or dissatisficd you are with the way
you were treated by our stall belore, during and after the procedure?
{n) Very satisfied
(b) Satisfied
(¢} Slightly satishied
(d) Slightly dissatisfied
{e) Dissatislied
(N Very dissatisfied

2. Select the phrase that indicates how satisfied or dissatisfied you are with the results
of the pain relieving procedure.

(a) Very satisfied
(b) Satisfied
(c) Slightly sati
(d) Slightly dissatislied
(e) Dissatislied
(N Very dissatisfied

slied

3. Were the procedure and the consent adequately explained o you?
{a) Yes {b) No If no, please explain...

4. Do vou understand whait to expect alier the procedure and how o coniact the clinic
physician il you have a problem?
(a) No instructions were given
(b) Instructions are unclear to me or | forget
(¢) Instructions are somewhat clear
(d) Instructions are absolutely elear

5. Omn this seale, how much
anxious, 10: most anxions)?
[} 1 2 3 4 5 [ 7 8 9 10

iety did you have right before the procedure (0: no

6. On this scale, how painful was the procedure itsell (0: no pain, 10: worst pain}?
0 1 2 3 4 s [ 7 R 9 10

7. On this seale, how much pain were you having just before the procedure (0: no pain,
10: worst pain)?
0 1 2 3 4 s [ 7 ] 9 10

8. On this scale, how much pain are you having now, following the procedure (0: no

pain, 10: worst pain)?
0 1 2 3 4 5 3 7 E 9 10

THANK YOU VERY MUCH FOR ANSWERING THESE QUESTIONS

World Medical Association Declaration of Helsinki.
Following measures were exercised throughout the
study:

1) the principle investigator was a well trained physi-
cian with years of experience and a history of pub-
lications and research involving human subjects;

2) an informed consent was obtained from each sub-
jects participating the research. The subjects were
informed regarding the purpose, benefit, and
possible risks of the study. The subjects had the
right to chose whether to participate in the study
without affecting their treatment;

3) all subjects had no extra medical risks or financial
burden by participating the study;

4) all research related documents were initially kept
in a locked drawer controlled by the principle in-

vestigator. Then the data was entered into a pass-

word-protected computer only accessible to the

principle investigator;

5) no patient identity was revealed or patient privacy
was violated due to participating of the study.
Immediately following the IPMPs, patients were

asked to complete a questionnaire (Table 3). There

were a total of 8 questions grouped into 3 categories:

1) efficacy of the procedure;

2) adverse effects experienced during and immediate-
ly after the IPMPs; and

3) patient satisfaction.

Data were collected before patients were discharged.
Physicians reevaluated the patient’s VAS pain score within
10 minutes after the procedure and documented any ad-
verse reaction on the pre- and post procedure check list
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(Table 1). Each patient was contacted by a medical assis-
tant through a phone call the day after the procedure
regarding the efficacy of and any side effects from the
IPMPs.

Patients’ pain scores immediately prior to and fol-
lowing the IPMPs were utilized to measure the short-
term efficacy of the treatment. Pain was assessed on a
0 to 10 scale (0: no pain, 10: worst pain) (Q7 and Q8,
respectively).

To evaluate patient satisfaction, they were asked
how they were treated by the staff (Q1); how satis-
fied they were with the results of the procedure (Q2);
whether the procedure and the consent were ade-
quately explained to them (Q3); and did they under-
stand what to expect after the procedure, and how to
contact the physician (Q4).

For discomfort and anxiety associated with the pro-
cedure, patients were asked to rate the level of pain dur-
ing the IPMPs and anxiety level immediately before the
procedure on a 0 to 10 scale (Q5 and Q6, respectively).

Statistics

Statistical software StatGraphics™, version XV, was
used for data analysis. Analysis of variance (ANOVA)
and unpaired t-tests were conducted to examine the
pain score before and after procedures among the
various groups. Correlation between pain during IPMPs
and degree of pain relief after IPMPs was also tested.

REesuLTS

A total of 771 (male: 249, female: 522) patients
with a mean age of 58.1 years participated in the
study. Office-based IPMPs included lumbar, tho-
racic, and cervical epidural steroid injections (ESI);
lumbar and cervical facet joint blocks; selective
nerve root blocks; lumbar and cervical sympathetic
nerve blocks, sacroiliac joint injections; and large
joint injections. Other spine procedures such as dis-
cograms, spinal cord stimulator trials and implanta-
tions, intrathecal pump implantations, disc decom-
pressions, and vertebroplasty were performed in a
hospital during the same period of the research.
These patients were not included in the Q&A study
for the office based IPMPs. Table 4 lists the names
of the IPMPs.

Pain Relief

Of 771 patients, 700 (90.8%) reported various
degrees of pain relief immediately following IPMPs.
Mean VAS pain score was 6.7 + 1.99 and 2.4 + 2.5 be-
fore and after IPMPs, respectively. The average pain
score decreased by 4.3 on a 0 to 10 scale after IPMPs
(t = 37.2, P<0.001) (Fig. 1). Among 771 patients, 537
(69.7%) reported 50% or more pain relief immedi-
ately after IPMPs. The number needed to be treated
(NNT) to reach 50% or more pain relief immediately
after IPMPs was 1.4.

10

Pain Before IPMP Pain After IPMP

Table 4. Procedures performed in the study.

Name of procedure Numbers §
Blood patch 1 c
Cervical ESI 110 E
Lumbar/caudal ESI 425

Thoracic ESI 17 9
Cervical facet joint block 4 >
Lumbar facet joint block 101

Hip joint injection 7

Lumbar sympathetic block 2

Stellate ganglion block 5

Sacroiliac joint injection 67

Lumbar selective nerve root block ..........cccccceeeueuc. 32

Total 771

ESI: epidural steroid injection

Fig. 1. Mean VAS pain score changes before and after IPMPs. There was
a significant decrease of pain scores after IPMPs. (Mean + SD)

www.painphysicianjournal.com
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Six hundred fifty-six (85%) of 771 pa-

C‘Ln " A R ——— e Sl *1 | tients reported some degree of procedure-
E 8 L : . : . | induced pain during IPMPs with an average
ey : ) gy pain score of 3.55 on a 0 to 10 scale, with 0
’g 5 iR . .o | for no pain and 10 for the worst pain. There
© i : S————— "1 | wasanegative correlation between pain dur-
% 2 .« || ing IPMPs and pain relief after IPMPS (Cor-
° [ ~71 | relation Coefficient = -0.148388, P=0.0000).
l'.I:: A4+ — < | Patients experiencing more pain induced
'S I ’ ’ .1 || by IPMPs tend to have less pain relief after
B A i N e A || IPMPs (Fig. 2).
0 2 4 6 8 10 Six hundred seventeen (80%) of 771
Pain Induced by IPMPs patients reported some degree of anxiety

immediately before IPMPs, with an average

anxiety score of 5.18. There was a negative
after IPMPs. Patients experiencing more pain during the IPMPs tend correlation between anxiety immediately be-
to have less pain relief after the IPMPs. fore IPMPs and pain relief after IPMPs (Cor-
relation Coefficient = -0.108842, P=0.0000).
Patients with a higher anxiety level before
IPMPs tend to have less pain relief after

Fig. 2. Negative correlation between pain during IPMPs and pain relief

7 MF T T T ¥ = IPMPs (Flg 3)
o Fr——+——+—+ ¢+ o+ - . . . . .
s Le o+ . - + v 7 Patients had slightly different immedi-
% e & & 2 » % &E 2 x M | responses to different IPMPs, but with-
£ 5 [ L L+ v v v vt v A | outstatistical significance. The average VAS
< [E= = = 7: —: B e =y pain score decreased immediately by 3.9, 5.0,
E 2 + + * * + + + + * + 4.3, 4.4, 4.6, and 4.2 for cervical ESI, thoracic
E [>Ty o o 11 | EslL lumbar ESI, lumbar facet joint block, SI
e r° s ——3—*___71 | joint injection, and lumbar selective nerve
E 4l * + 1 root block, respectively. ANOVA revealed
6 2 4 6 i ; 1; no significant differences for results of im-
) mediate pain relief among these six IPMPs

Anxiety bofore IPMPs (F=0.98, P=0.42).

Fig. 3. Negative correlation between anxiety before the IPMPs and pain || patient Satisfaction

relief after the IPMPs. Patients with a higher score of anxiety before the Of 771 patients, 736 (95%) were slightly

IPMPs were more likely to have less pain relief afier the IPMPs. satisfied to very satisfied with the results of the

100.00% 90.01% B With Staff
80.00% W With Results
60.00% -
40.00% - 29.70%
20.00% -
0.13% paldlid 0.39%1.56%
0.00% - —
Very satisfied Satisfied Slightly satisfied Dissatisfied
Fig. 4. Patient satisfaction with the staff and the results of the IPMPs. Majority of patients were very satisfied with both the
staff and the results of 1PMPs. More patients were very satisfied with the staff than with the results of IPM Ps.
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Mean Pain Relief Score
o - N W A thh o

| hALAS RAAAS RAALN LAALE RAAAZ RARAST

g

Highly Satisf Satisfied Slightly Satisf Unsatisfi
Satisfaction with the Results of IPMPs

more satisfied with the results of the I1PMPs

Fig. 5 Relationship between level of satisfaction and degree of pain relief. Patients with a higher level of pain relief tend to be

6.3 F
s 2
z 5.3 F
g’ "
-: 4.3 :
3 L
o C
£ 3.3 o
& -

23k

1

I

Dissatisf Slingtly Satisf Satisfied Highly Satisf
Level of Statisfaction with the Results of IPMPs

Fig. 6. Relationship between levels of satisfaction with the results of IPMPs and pain induced by the IPMPs. Patients who
experienced less pain during 1P MPs tend to be more satisfied with the results of the IPMPs.

IPMPs. Among them, 463 (60%) were very satisfied, 229
(29.7%) were satisfied, and 44 (5.77%) were slightly satis-
fied. Thirteen (1.56%) patients were slightly dissatisfied
to very dissatisfied with the results of the IPMPs (Fig. 4).

The level of satisfaction with the results of the
IPMPs was related to the degree of pain relief. ANO-
VA revealed that there was significant difference for
the average scores of pain relief among patients with
different levels of satisfaction (F=35.75, P=0.000) (Fig.
5). Patients with a high level of pain relief tend to be
more satisfied with the results of the IPMPs.

The level of satisfaction with the results of the
IPMPs was also negatively related to the severity of
pain induced by IPMPs. ANOVA revealed that there

was a significant difference for the average scores of
pain during IPMPs among the groups with different
levels of satisfaction (F=23.83, P=0.000) (Fig. 6). Pa-
tients who experienced more pain during IPMPs are
less likely to be satisfied with the results of IPMPs. The
group with slight satisfaction for the results of IPMPs
had significantly higher pain scores during IPMPs than
those in the satisfied group (t = 2.4203, P = 0.016).
While those highly satisfied with the results had sig-
nificantly less pain during IPMPs than both the slight-
ly satisfied and satisfied groups (P<0.05). There is no
statistical difference between the pain score for the
dissatisfied group and any of the other 3 groups, pos-
sibly due the fact that only 12 patients were in the

www.painphysicianjournal.com
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6.5

5.5

4.5

Anxiety Before IPMPs
(4]
LRAARE RAARY RAAAE RAAAE ALY RALL ]

3.5

I
I

Loaaalaaaaloaaalasaalaaaalasasl

Unsatisf Slightly Satisf
Levels of Satisfaction with the Results of IPMPs

Satisf  Highly Satisf

Fig. 7. Relationship between patient satisfaction and anxiety immediately before the IPMPs. Patients with higher score of anxi-
ety immediately before the 1P M Ps tend to be less satisfied with the results of 1PMPs

dissatisfied group leading to a very small sample and
less statistical power (Fig. 6).

The level of satisfaction with the results of the
IPMPs was also negatively related to the degree of
anxiety immediately before IPMPs (Fig. 7). ANOVA re-
vealed a statistically significant difference for the aver-
age anxiety scores among the patients with different
levels of anxiety immediately before IPMPs (F=4.28,
P=0.0052). Patients with higher levels of anxiety tend-
ed to be less satisfied with the results of the IPMPs. The
mean anxiety score for the satisfied group was signifi-
cantly higher than that of the highly satisfied group
(t=3.02958, P=0.002). The mean anxiety score for the
slightly satisfied group was significantly higher than
that of the satisfied group (t=2.252, 38 P=0.02).

In response to the question of how satisfied they
were with the way they were treated by our staff,
99.27% were satisfied to very satisfied. Among them,
90.01% were very satisfied; 9.2 % were satisfied; and
0.13% were slightly satisfied (Fig. 2). More people ex-
pressed a higher level of satisfaction with the way they
were treated by our staff than with the results of the
treatment (90.01% vs. 60.05%), (x> =195.562, P=0.0000).

Abverse ReAcTIONS

Fifteen patients had a mild decrease in heart rate to
below 60/min during the IPMPs, with no other symptoms
of vasovagal response such as dizziness, flushing, palor,
diaphoresis, or piloerection. These patients were all in-
structed to take deep breaths. Ten patients responded
successfully and their heart rate returned to above 60/
min. The IPMPs were finished without complications.

Psychological distraction may decrease the stress level
and reverse the bradycardia during IPMPs. One patient
had a baseline heat rate of 65 to 70/m. However, when
the cervical epidural needle was inserted, her heart rate
decreased to 45/m. The patient was nervous but not feel-
ing dizzy or hot. There were no diaphoresis or piloerec-
tion. The treating physician was almost ready to abort
the procedure. However, the physician asked the patient
about her grandchildren. The tone of patient’s voice im-
proved immediately and sounded less nervous when she
started to talk about her grandchildren. At the same time,
her heart rate increased from 45/min to 60/min. The pro-
cedure was finished without any adverse consequences.

Five patients developed vasovagal responses dur-
ing the IPMPs, in which their heart rates decreased to
<45/min, BP <90/60mmHg. The patients all felt dizzy,
hot, or sweaty. Needles were pulled out immediately
and the IPMPs were aborted. All of these patients re-
covered uneventfully within a few minutes. No patient
needed IV fluid or intravascular medications, such as
epinephrine or atropine, to treat their hypotension or
bradycardia. No other serious adverse events, such as
cardiovascular arrest, loss of consciousness, infection,
or paralysis, were noticed during and after the IPMPs.

Sixty-two patients (8%) developed headaches,
which lasted from 30 minutes to four days. Fifty-six
(7.2%) of them had mild headaches. Six (0.8%) of these
patients had severe headaches. Most of these patients
responded to oral acetaminophen or bed rest. None of
these patients required a blood patch. The only blood
patch performed during the study was for a case after a
spinal cord stimulator trial, on a patient with a history of

50
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20%

6%

12%1
TESI: Thoracic epidural steroid injection % i
CESI: cervical epidural steroid injection 8%
LESI: lumbar epidural steroid injections p
L Facet: lumbar facet joint block 4% -
Sl Inj: sacroiliac joint injection
SNRB: lumbar selective nerve root block. 0%

TESI

CESI

LESI L
Facet

Slinj SNRB

no statistical significance.

Fig. 8. Risks of headache after IPMPs. Note that not only patients after epidural steroid injections had headaches after the
IPMPs. Patients with lumbar facet joint block, SI joint injection, and selective nerve root block also had headaches after
IPMPs. There were numerical differences among 6 groups for the risks of headaches after the IPMPs. However, there was

multiple lumbar spine surgeries. Apparently, there was
scar tissue formation in the epidural space involving the
dura. Epidural placement of the electrode resulted in
dura puncture and subsequent spinal headache.

Headache was common after IPMPs. It could oc-
cur after epidural steroid injections, as well as other
procedures, such as lumbar facet joint blocks or Sl
joint injections. Two of the 4 patients with cervical
facet joint blocks had headaches after the procedures.
However, their headaches were pre-existing. For other
procedures, the risks of headache were 17%, 9%, 8%,
7%, 4%, and 3% for TESI, CESI, LESI, lumbar face joint
block, SI joint block, and lumbar selective nerve root
block, respectively (Fig. 8). There was no statistical sig-
nificance among the 6 groups (x> =14.1, P=0.2912) for
the risks of headache after IPMPs.

Discussion

The results of the current study indicate that qual-
ity assurance for interventional pain management can
be achieved in private practice, with the purpose of
enhancing the efficacy of IPMPs, increasing the patient
satisfaction, and decreasing the risks associated with
IPMPs. The current study found that 90.8% of patients
reported various degrees of pain reliefimmediately fol-
lowing IPMPs with an NNT of 1.4 for IPMPs. The average
pain score decreased by 4.3 on a 0 to 10 scale. 89.7%
patients were satisfied or very satisfied with the results
of IPMPs. The current study also found that headache is
common (8%) after epidural steroid injections, as well
as other IPMPs. Vasovagal response is another common

and potentially serious complication during IPMPs.
Special attention must be paid and swift reactions are
needed to treat vasovagal response during IPMPs.

Clinical Efficacy

Immediate pain relief after IPMPs has been pro-
posed as the first indicator for the quality assurance
for IPMPs (6). The degree of immediate pain relief
after IPMPs reflects the accuracy of pretreatment di-
agnosis, appropriate utilization of procedure indica-
tions, as well as the correctness of needle placement.
In the current study, the authors implemented a se-
ries of measures to ensure the accuracy of clinical di-
agnosis, appropriate selection of patients for IPMPs,
and accuracy of needle placement as described in
the methodology section. With these measures, the
current study found that 90.8% patients reported
various degrees of pain relief immediately following
IPMPs. The results are comparable to what has been
reported (92% immediate pain relief) from a univer-
sity pain clinic (6).

The results of the current study also suggest that a
high rate of immediate pain relief can be achieved in
private pain practices as long as practitioners in private
practices take appropriate measures to ensure the quality
of their care, even though physicians in private practices
usually have to see a higher volume of patients and are
required to perform more IPMPs in a given time unit.

The current study also found 2 major factors that can
affect the results of IPMPs. Patients with higher anxiety
levels before IPMPs and those who experienced more
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procedure-induced pain during IPMPs tend to have less
pain relief after IPMPs. These results confirm the findings
of Zhou et al's previous report (6). These findings also sug-
gest that treating physicians should enhance their skills
to decrease patient anxiety levels and procedure-induced
pain in order to increase the efficacy of their treatment.

Immediate pain relief after IPMPs is often the re-
sults of the blockage of sodium channels and nerve
conduction by local anesthetics. Most fluoroscopy-
guided IPMPs deliver local anesthetics, frequently
with corticosteroid, to an assumed pain source, such
as a nerve root or a joint. Immediate pain relief could
be expected if both clinical diagnosis and needle
placement are accurate, regardless of the source of
pain. The current study found that the degrees of im-
mediate pain relief are comparable for various types
of IPMPs, such as CESI, TESI, LESI, lumbar facet joint
block, SI joint injection, and lumbar selective nerve
root blocks. This result probably reflects the equal ac-
curacy of the diagnosis and needle placement for vari-
ous IPMPs by the same treating physician.

The concept of number needed to treat (NNT) to
reach 50% or more pain relief has been used to evalu-
ate the clinical efficacy of various medications for pain
management. However, NNT has not yet been used to
evaluate the results of immediate pain relief in inter-
ventional pain management. The current study found
an NNT of 1.4 for IPMPs in the private practice. This
result indicates that the concept of NNT can be used as
an index of quality assurance to evaluate the immedi-
ate results of various IPMPs, and could be potentially
used to compare the efficacy of treatment between
different practices.

Patient Satisfaction

In the current study, 89.7% patients were satis-
fied to very satisfied with the immediate results of the
IPMPs. The degree of satisfaction is correlated with
the degree of pain relief. Patients with a high level of
pain relief tend to be more satisfied with the results of
the treatment. This finding further confirms Zhou et
al’s previous report (6). The current study also found
that patients’ satisfaction with the results of IPMPs
was negatively related to both the anxiety level imme-
diately before IPMPs and procedure-induced pain dur-
ing IPMPs. Patients with higher anxiety levels before
IPMPs and those who experienced more procedure-in-
duced pain tended to be less satisfied with the results
of IPMPs. These results suggest that treating physi-
cians should not only pay attention to enhance the

efficacy of IPMPs, but they should also try to decrease
the anxiety level before IPMPs and enhance their skills
to decrease the procedure-induced pain during IPMPs,
in order to increase the level of patient satisfaction
with the results of IPMPs.

Patient satisfaction with the results of IPMPs can be
affected by the limitation of current technology. How-
ever, patient satisfaction with the staff of the clinic is
related more to human factors. To ensure the patients’
satisfaction with the staff of our pain clinic, all the staff
members were appropriately trained to follow the mea-
sures illustrated in the methodology section. Weekly
noon pain conferences were conducted in our pain
clinic throughout the year to educate the physicians,
physician’s assistants, medical assistants, secretaries,
and other supporting staff. All the staff members were
instructed to treat patients with care and respect. As a
result of these efforts, 99% of patients were satisfied
to highly satisfied with the way they were treated by
our staff. More patients were highly satisfied with our
staff than the results of IPMPs (90.01% vs. 60.05%). This
finding indicates that despite the limitation of current
technology, patients can still be highly satisfied with the
staff in the pain clinic even if they may not be highly
satisfied with the results of IPMPs. Our results further
confirm Hirsh et al’s previous findings (11). Satisfaction
with treatment of chronic pain is not merely a matter of
pain relief. The interpersonal aspects of the health care
provider-patient relationship appear critical to the over-
all satisfaction with the quality of health care.

Patient Safety

Vasovagal responses (VVR) are common during
IPMPs and can lead to serious consequences if they are
not handled on time and appropriately. The authors
believe that the severity of vasovagal response during
IPMPs can be divided into 3 classes according to their
severity: mild, moderate, and severe (Table 5). Patients
with mild VVR usually have their heart rates decrease to
between 45 to 60 min without feeling dizziness, hotness,
or sweating. Their heart rates may return to normal af-
ter deep breaths, psychological distraction, or temporar-
ily holding the manipulation of needles during IPMPs.
Moderate VVR can decrease a patient’s heart rate to
below 45/min; they may feel dizzy, hot, or sweaty; their
blood pressure may be below 90/50 mmHg. However,
these patients are still awake. It is critical for treating
physicians to continuously monitor patients and find the
critical conditions in this stage. These patients’ symptoms
can usually be reversed if the IPMPs are aborted immedi-
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Table 5. Severity of vasovagal response during IPMPs and treaiment.

Patient feels hot, dizzy, flushing
diaphoresis and/or piloerection

Severity Symptoms Handling
Mild Heart rate: 45 to 60 min. Deep breathing, distracting,

BP: normal continue monitoring

No dizziness, flushing, palor, diaphoresis or piloerection Temporary holding the procedure
Moderate HR: <45 min, BP <90/50 Pulling the needle out, immediately

discontinue procedure, O2, IV fluid

Severe Cardiovascular arrest, BP: 0

Cardiovascular resuscitation

ately. These moderate VVR have been reported in both
the current study and Zhou et al’s previous report (6).
Severe vasovagal response can lead to cardiovascular ar-
rest and other serious consequences.

Ahmed et al (12) performed a survey among 105
pain practices in the U.S. In the 12 months prior to
survey completion, 72% of responding pain physi-
cians treated patients with vasovagal responses, with
a mean of 7.3 reactions occurring per practice. Six
percent of respondents have dealt with cardiopulmo-
nary arrest in the previous year, with a mean of 4.3
affected patients per practice. According to Ahmed,
only 89% to 92% of patients had blood pressure mon-
itoring and 79% to 87% patients had pulse oximetry
monitoring during cervical ESI and facet joint blocks.
It is not known whether the practices with a high per-
centage of vasovagal responses and cardiopulmonary
arrest have low rates of cardiovascular monitoring
during IPMPs. However, results of the current study
and Zhou et al’s previous report (6) both indicate that
bradycardia is a common early sign of vasovagal re-
sponse during IPMPs, and that bradycardia during
IPMPs can be easily reversed by pulling out the needle
immediately after they are noticed. It is possible that
untreated bradycardia and vasovagal response dur-
ing IPMPs could lead to cardiovascular arrest. Due to
continuous monitoring of the patients and swift re-
sponse to bradycardia, none of the patients in the cur-
rent study developed cardiovascular arrest as a result
of untreated vasovagal response. The authors believe
that each patient undergoing IPMPs should have their
cardiovascular system monitored so that the treating
physician can make a quick reaction to a vasovagal re-
sponse before the cardiovascular arrest occurs.

Risk of vasovagal response during the IPMPs was
a major concern and a focus of the current study. In
the current study, 15 of 771 patients (1.9%) had a mild
decrease in heart rate to below 60/min during the
IPMPs without other symptoms of vasovagal response
and fluctuation of blood pressure (mild vasovagal re-

sponse). Only 5 out of 771 patients (0.6%) developed
moderate vasovagal response with heart rate <45/min,
BP <90/60mmHg. No patients developed cardiopulmo-
nary arrest. Zhou et al published the first QA study for
IPMPs in 2006. The study was conducted in a teaching
hospital at the University of Miami. In that study, 1.4%
patients had a fluctuation of blood pressure and heat
rate during IPMPs (moderate vasovagal response). In
Ahmed et al’s study, in the 12 months prior to survey
completion, 72% of responding pain physicians treat-
ed patients with vasovagal responses, with a mean of
7.3 reactions occurring per practice. Six percent of re-
spondents have dealt with cardiopulmonary arrest in
the previous year, with a mean of 4.3 affected patients
per practice. In both Zhou et al’'s and Ahmed et al’s
studies, the rate of mild vasovagal response (mildly
decreased heart rate without other symptoms of va-
sovagal response and fluctuation of blood pressure)
were not specifically studied and reported. Comparing
all the available data, the authors believe the rate of
moderate to severe vasovagal response is not high in
the current study (0.6% in the current study vs. 1.4%
in Zhou et al’s study in 2006). Actually, by actively
monitoring the patients and quickly and appropri-
ately handling the mild vasovagal response, we may
have prevented possible serious consequences such as
cardiopulmonary arrest.

Headache after spine injections have been well
documented (13-15). The common assumption is that
epidural insertion of the spinal needle causes a small
dural puncture, which leads to a positional headache.
In rare cases, pneumocephalus and headache have
been reported as a result of epidural steroid injections
(16,17). In the current study, it was found that not only
patients with epidural steroid injections may develop
headaches, patients with other spine injections, such
as lumbar facet joint block and Sl joint injection, can
also develop mild headaches. There was a numerical
difference without statistical significance among risk
of headaches after various types of IPMPs, including
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lumbar facet joint block, Sl joint injection, and lumbar
selective nerve root blocks. Headaches after lumbar
facet joint blocks and SI joint injections have not been
well documented. The results of the current study in-
dicate that 7% and 4% of patients may develop mild
headache after lumbar facet joint blocks and Sl joint
injections, respectively. These headaches are usually
mild and respond to oral acetaminophen and bed
rest, and resolve within few days without major conse-
quences. The mechanism of the headaches after lum-
bar facet joint blocks and Sl joint injections remains
unclear. Possible explanations include stress associ-
ated with the procedure, or medications used in the
procedures such as triamcinolone (18,19). The results
of the current study also suggest that not all of the
headaches after epidural steroid injections are the re-
sult of a dura puncture, because other spine injections
such as lumbar facet joint blocks and Sl joint injections
can also induce headache. As long as the headaches
respond to oral acetaminophen and rest, and resolve
within less than 3 to 4 days, no blood patches are in-
dicated.

In the current study, 8% patients reported head-
aches after IPMPS. This incidence may seem high. It
is probably related to the method of data collection.
We obtained the number of 8% by actively calling
the patient the day after the procedure. The major-
ity of headaches were mild (56 of 60 patients report-
ing headaches). Only 4 out of 771 patients reported
severe headaches. If patients were not actively con-
tacted the day after IPMPs, most of them would likely
not call and report a mild headache. The incidence of
headaches may be much lower. To the date, no other

systemic prospective study data regarding the inci-
dence of headaches after IPMPs is available. It will be
possible to compare the rate of headaches between
different studies and decide whether the incidence of
headaches in this study is higher or lower when more
data are available.

In this study, none of the 62 (8%) patients with
headaches after IPMPs required blood patches. Sto-
janovic et al (20) found that during epidural steroid
injections, there is a 30% chance that the tip of the
epidural needle may land in an inaccurate space by
using a loss of resistance technique alone. In the
current study, all epidural steroid injections were
performed under guidance of fluoroscopy. Epidural
steroid injections were performed after the needle
reached the epidural space and were confirmed by
AP and lateral fluoroscopy. The fact that none of the
patients needed blood patches indicates that none
of the patients had severe dura puncture due to in-
appropriate needle placement. It is possible that the
fluoroscope guidance of the spine procedure cannot
only increase the accuracy of needle placement, but
also decrease the risks of adverse effects, such dura
puncture and subsequent headaches.

ConcLusION

The results of the current study suggest that
quality assurance programs for IPMPs in private pain
practices can be implemented. High quality private
interventional pain management programs with
high efficacy, high patient satisfaction, and low com-
plication rates can be achieved through appropriate
staff training, proper monitoring of patients during
IPMPs, and adequate handling of patients before,
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