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Satisfaction factor analysis for patients receiving nerve block
in pain clinic at a medical center in southern Taiwan
Chao-Ting Hung1, Hung-Tsung Hsiao2, Yun-Chuan Su2,
Yin-Chia Huang1, Yen-Chin Liu2*, Yu-Chuan Tsai3*
Objective: This study was designed to lead to an understanding of the factors
influencing patient satisfaction in pain clinic at a medical center in southern Taiwan.
Methods: The data was collected from July 1 to December 1, 2013 via a 12item questionnaire that included 6 treatment-related and 6 environment-related

Taiwan J. Pain
2018;28(2) : 5-14

items. Patients in a pain clinic who needed to receive a nerve block were randomly
selected and asked to fill out the questionnaire. A statistical analysis with a multiple

Key Words:

ordinal regression was used to describe and examine the factors that influence

patient satisfaction; pain

patient satisfaction.

clinic; health status; hospital

Results: A total of 96 patients completed this study. Among the 12 items in

environment.

the questionnaire, staff follow-up, nurse attitude, and staff patience were among
the highest 3 percentiles in the very strongly agree category [64/96(66.7%),
63/96(65.6%), 62/96(64.6%), respectively], which are all treatment-related
satisfaction indices. On the other hand, waiting time and traffic were among
the lowest 2 percentiles in the very strongly agree category [31/96(32.3%) and
41/96(42.7%), respectively], which are both environment-related satisfaction.
Overall treatment-related satisfaction was higher than environment-related
satisfaction. Visit frequency was the only significant predictor of treatment-related
satisfaction. Meanwhile, marital status and visit frequency were significantly
associated with environment-related satisfaction. In the multiple ordinal regression
analysis, less frequent visits and poorer self-assessed health status were associated
with lower satisfaction in both treatment-related satisfaction and environmentrelated satisfaction.
Conclusion: This study showed that patients were generally satisfied with the
pain clinic in terms of both treatment and environment and that treatment-related
satisfaction was higher than environment-related satisfaction. We found that patient
satisfaction was associated with visit frequency and self-assessed health status and
that environmental factors should also be considered to improve quality of health care.
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Introduction
Patient satisfaction is commonly used to evaluate
the quality of health care and the performance of
health care systems [1]. According to some studies,
higher patient satisfaction is associated with improved
compliance with treatment and follow-up, closer doctorpatient relationships, better clinical outcomes, and
increased recommendations of the service to others
[2, 3]. Therefore, there is no doubt that it is important

clinics in Asia. Culture and location factors are certainly
important in medical care. In this study, we attempted to
gain an understanding of factors that influence patient
satisfaction in a pain clinic at a medical center in Taiwan
with the goal of identifying the determinants of patient
satisfaction with a pain clinic and to improve health care
quality based on the results.

Methods

to know what actually influences patient satisfaction.

Study design and participants

Predictors of patient satisfaction have been categorized

Patients included in this study were randomly sampled

into two groups: patient-related characteristics and

from our pain clinic patients. Data was collected from

health care provider-related characteristics [2]. Among

July-December 2013. The institutional review board

patient-related characteristics, self-assessed health

(IRB:B-ER-102-170-t) of the hospital approved this

status is one of the strongest predictors [1, 4, 5], but the

study. The inclusion criteria were: (1) aged above 18

associations among socio-demographic factors (age,

years old, (2) lucid patients, and (3) patients who visited

gender, education level, marital status, ethnicity, and

the pain clinic and received an interventional analgesic

religion) and patient satisfaction remain unclear [2,

procedure. A self-designed structured questionnaire with

3, 6-9]. In contrast, most health care provider-related

a pain specialist validation was filled out by randomly-

characteristics, including interpersonal skills, technical

selected patients or their family members if the patients

competence, physical environment, and accessibility, are

were illiterate. A total of 100 patients were sampled, and

associated with patient satisfaction [2].

4 were excluded due to incomplete responses.

Although many studies discussing patient satisfaction

Satisfaction Measurement

across all medical specialties have been conducted, there

The structured anonymous questionnaire was

is limited information related to outpatient satisfaction

composed of three parts: (1) patient characteristics, (2)

with their experiences in pain clinics. Mccracken et

self-evaluated health status, and (3) service satisfaction.

al. demonstrated that treatment satisfaction is strongly

Patient characteristics included gender, age, education

associated with a thorough evaluation, explanation of

level, marital status, residence, and transportation to the

procedures, and improvement following the treatment

hospital. Self-evaluated health status included disease

[10]. Trentman et al. suggested that the strongest

duration, frequency of hospital visits, severity of health

predictors of patient satisfaction are thoroughness of

status, and intention toward revisiting. There were 12

the examinations and treatment, careful listening, and

items in the service satisfaction section. The first 6

adequate time spent with the patient [11]. While both

questions were treatment-related and included (1) doctor

studies conducted in the United States provide important

profession, (2) doctor attitude, (3) staff patience, (4)

information, there has still been no research related to

staff explanation of disease, (5) nurse attitude, and (6)

patient satisfaction of the outpatient population of pain

staff follow-up. The last 6 were environment-related and

6
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included (7) privacy, (8) hospital comfort, (9) waiting

satisfaction. (41(36-42) vs. 37(33-41) p=0.001, Table 2)

time, (10) hospital reputation, (11) medical facilities,

Table 3 demonstrates the demographic parameters

(12) level of traffic during trip to and from hospital. The

that may influence satisfaction with treatment and the

questionnaire used a seven-point Likert scale, where

environment. 37.5% of the patients were male, and

patients were asked to rank each item from 1 to 7:

62.5% were female. 84.4% patients were older than 60

1=very strongly disagree, 2=very disagree, 3=disagree,

years-old, and 91.7% were married. Around 55% had an

4=neutral, 5=agree, 6=very agree, and 7=very strongly

elementary education or less; 20.8% had graduated from

agree. Higher scores indicated higher patient satisfaction

high school, and 16.7% of the patients had a college

related to each item. Patients’ illness duration and

degree or higher. Most of the patients lived in a local

frequency of visits to the pain clinic were also collected.

city (Tainan)(82.3%), and the majority of patients visited

Statistical analysis

with family (81.3%). In terms of disease duration, 58.3%

A Mann-Whitney U (MW) test and the Kruskal-

of the patients had been diagnosed for more than 2 years,

Wallis (KW) test were used to compare the degree

18.8% had been diagnosed between 1 and 2 years prior

of satisfaction between two or among more groups.

to the study, and 23% had been diagnosed for less than

The results were considered statistically significant

1 year. Patients who had regular, frequent, or occasional

if the p values were less than 0.05. The multiple

visits to the clinic comprised around 30% each. Almost

ordinal regression analysis was then used for the

80% of the patients believed that they were seriously

factors demonstrated to have a significant influence on

ill. 95.8% of the respondents were willing to revisit

satisfaction. The analyses were conducted by using IBM

and recommend the service to others. Visit frequency

SPSS statistics 22. The satisfaction score results were

was the only significant predictor of treatment-related

described as a median with an interquartile range. (IQR)

satisfaction (p=.035). Marital status (p=.032) and visit

Results

frequency (p=.006) were significantly associated with
environment-related satisfaction and age was almost
statistically significant difference (p=.053). Patients who

Table 1 shows the median satisfaction scores for each

were unmarried, or were regular visitors to the clinic

item. Among the 12 items related to satisfaction, staff

had higher levels of satisfaction than patients who were

follow-up, nurse attitude, and staff patience were among

married, or were visiting for the first time.

the highest 3 percentiles in the very strongly agree

Table 4 shows the results of the multiple ordinal

category [64/96(66.7%), 63/96(65.6%), 62/96(64.6%),

regression analysis with satisfaction as the dependent

respectively], which are all treatment-related satisfaction.

variable and visit frequency, age and self-assessed health

The lowest percentile in the treatment-related items was

status as independent variables. Visit frequency was

doctor profession (48/96, 50% in very strongly agree).

the only factor that was significantly associated with

Meanwhile, in the environment-related items, waiting

treatment-related satisfaction, and visit frequency and

time and traffic were among the lowest 2 percentiles

self-assessed health status were significantly associated

in the very strongly agree category [31/96(32.3%) and

with environment-related satisfaction. In terms of

41/96(42.7%), respectively]. The total treatment-related

treatment-related satisfaction, lower levels of satisfaction

satisfaction was statistic higher than environment-related

were significantly associated with frequent or occasional
7
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visits to the clinic. In terms of environment-related

higher satisfaction [12, 13], while Quintana et al. found

satisfaction, the trend was similar, in that lower

that single or divorced patients were more satisfied

satisfaction was associated with frequent or occasional

with specific aspects, including comfort, visiting, and

visits to the clinic and serious self-assessed health status.

cleanliness[14]. Our results for visit regularity were

Age was not a significant factor in either measure of

also consistent with those found in previous studies. Al-

satisfaction.

Qatari et al. found that patients who visited regularly

Discussion
According to the results, we concluded that, in

tended to be more satisfied than those who visited
infrequently [15], and Kersnik et al. found that the more
often patients visited their family physicians, the more
satisfied they were [16].

general, patient satisfaction was high in the pain clinic,

According to the results of the regression analysis,

and the patients were more satisfied with the staff than

visit frequency and self-assessed disease severity were

with the environment. Previous research has shown that

major factors related to satisfaction with health care

thoroughness, listening, and time spent with the provider

providers and the physical environment in the pain clinic

are the most important predictors of patient satisfaction

under consideration. Previous studies have also found

[11]. Batbaatar et al. also suggested that interpersonal

increased visit frequency to be associated with higher

care is the most consistent and strongest determinant

levels of satisfaction [15, 16]. The results indicating that

of patient satisfaction [2]. These studies suggested

patients with poorer perceived health status had lower

that satisfaction with staff is the factor patients care

levels of satisfaction was consistent with the findings

most about, and thus, it contributes to higher levels of

of other studies [4, 12, 17]. Rahmqvist et al. found that

satisfaction. Among the treatment-related satisfaction

the highest proportion of satisfied patients comprised

items, doctor profession had the lowest median scores

older patients with a very good or excellent health status

but still obtained a score of approximately 6.5 (6-7). This

[18]. Due to the shortage of transportation facilities,

also suggests a high quality of pain care in the pain clinic

5% of the patients were dissatisfied with the level of

under consideration. However, among the environment-

accessibility to the hospital. As shown in previous

related satisfaction items, the waiting time and traffic

studies, accessibility is significantly related to patient

accessibility obtained the lowest percentile compared to

satisfaction [19], and patients prefer health services to

all other items, which indicates that the pain clinic needs

be accessible through their own source of transportation

to improve in these areas.

or by public transportation [20]. Hence, improvement of

In this study, most of the patient characteristics,
including gender, education level, residence, and

current transportation facilities may be done to reduce
the dissatisfaction rate.

disease duration, were not associated with patient

There were some limitations in this study. First,

satisfaction. On the other hand, marital status, and

84.4% of patients were older than 60 years-old, and

visit frequency were found to be significantly related

62.5% of the respondents’ education level was junior

to patient satisfaction. The effect of marital status has

high school or below. More research is necessary to

been inconsistent. Two studies showed married patients

determine whether this demographic characteristic could

were significantly or nearly significantly related to

be representative of the general population. Second,
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79.2% of the respondents felt they had serious diseases,

ambulatory care in Germany: effects of patient-

and 82% suffered from chronic pain. They might have

and medical practice-related factors. Int J Qual

lower levels of satisfaction due to not having received

Health Care, 2016 Dec; 28(6): 808-815.

adequate treatment in other clinics. Third, this study was

2. Batbaatar E, Dorjdagva J, Luvsannyam A, Savino

conducted at only one medical center. This may have

MM, and Amenta P: Determinants of patient

affected the generalizability of the results to all pain

satisfaction: a systematic review. Perspect Public

clinics in Taiwan. A larger or multicenter study may be

Health, 2017 Mar; 137(2): 89-101.

needed.

3. Ganasegeran K, Perianayagam W, Manaf RA,

In conclusion, the patients were generally satisfied

Jadoo SA, and Al-Dubai SA: Patient satisfaction

with the staff and the physical environment in the pain

in Malaysia's busiest outpatient medical care.

management clinic. However, most of the patients

ScientificWorldJournal, 2015; 2015: 714754.

had serious diseases and suffered from chronic pain,

4. Hekkert KD, Cihangir S, Kleefstra SM, van den

which may indicate that they hadn’t received adequate

Berg B, and Kool RB: Patient satisfaction revisited:

treatment in other clinics. In addition, their satisfaction

a multilevel approach. Soc Sci Med, 2009 Jul;

may have declined further because of the long waiting

69(1): 68-75.

time and poor accessibility to the hospital. Being

5. Danielsen K, Bjertnaes OA, Garratt A, Forland

satisfied with the technical competence of the service

O, Iversen HH, and Hunskaar S: The association

providers may be the reason they planned to revisit the

between demographic factors, user reported

pain clinic. Thus, a continued emphasis should be place

experiences and user satisfaction: results from

on doctor attitude and degree of professionalism during

three casualty clinics in Norway. BMC Fam Pract,

health care. The hospital administration may also need to

2010 Oct; 11: 73.

provide better systems to reduce patients’ waiting time

6. Nabbuye-Sekandi J, Makumbi FE, Kasangaki A,

and to improve accessibility related to transportation and

Kizza IB, Tugumisirize J, Nshimye E, Mbabali S,

parking.

and Peters DH: Patient satisfaction with services in
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Table 1. Satisfaction items and the patient number for each answer
Very Strongly
Very disagree
disagree

Question

Disagree

1. Doctor profession
2. Doctor attitude

1

Neutral

Very strongly
agree

Median

IQR.

27

48

6.5

6-7

24

60

7

6-7

Agree

Very agree

4

17

1

10

3. Staff patience

1

8

25

62

7

6-7

4. Staff explanation of the disease

1

8

31

56

7

6-7

5. Nurse attitude

8

25

63

7

6-7

6. Staff follow-up

7

25

64

7

6-7

2

18

27

49

7

6-7

12

33

51

7

6-7

12

24

24

31

6

5-7

10. Hospital reputation

1

21

28

46

6

6-7

11. Medical facility

2

16

32

46

6

6-7

11

15

24

41

6

5-7

7. Privacy
8. Hospital comfort
9. Waiting time

5

12. Traffic to hospital

1

2

2

IQR: interquartile range

Table 2. Difference between satisfaction with health care providers and satisfaction with the
physical environment
Treatment-related Satisfaction

Environment-related Satisfaction

Median

IQR

Median

IQR

MW

p

41

36-42

37

33-41

3338

.001

IQR: interquartile range. MW: Mann-Whitney U test.
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Table 3. Patient demographic distribution and univariate analysis
Treatment-related Satisfaction
n (%)

Median(IQR)

Gender

Environment-related Satisfaction

MW/KW

p

936.5

.256

Median(IQR)

Male

36(37.5)

39.5(36-42)

36.5(32.75-42)

Female

60(62.5)

41(36.75-42)

37(33.75-41)

30-59

15(15.6)

37(36-41)

≥60

81(84.4)

41(36-42)

Age

437.5

Marital status

.157

88(91.7)

40(36-42)

37(32.75-41)

Unmarried

8(8.3)

42(40.5-42)

42(39.5-42)

Illiterate

25(26.0)

42(37-42)

36(32-41)
37.5(32-41.25)

1.04

.904

Elementary

28(29.2)

41(36-42)

Junior High

7(7.3)

42(34.5-42)

41(31-41.5)

Senior High

20(20.8)

39(37-41.25)

37(34-40.25)

≥College

16(16.7)

40(36-42)

79(82.3)

41(36-42)

Others

17(17.7)

41(36-42)

Accompany

.996

Alone

15(15.6)

40(36.5-42)

78(81.3)

41(36-42)

37(33-41)

Friends

3(3.1)

37(36-39.5)

37(36-39.5)

1-3 months

11(11.5)

39(35-42)

37(31.5-40.5)

4-6 months

6(6.3)

42(41.25-42)

41.5(39.5-42)

7-12 months

5(5.2)

40(35-41)

36(32-41)

1-2 years

18(18.8)

40(37-42)

37.5(32.5-42)

≥2 years

56(58.3)

41(36-42)

.580

.035

First visit

2(2.1)

36.5(36.25-37.25)

29.5(29.25-29.75)

Occasional

30(31.3)

40(36-42)

37(33-42)

Frequent

29(30.2)

37(35-42)

36(31-40)

Regular

35(36.5)

42(39-42)

39(36-42)

Mild to moderate

20(20.8)

42(38.75-42)

Severe

76(79.2)

40(36-42)

622.5

.194

560.5

.282

0.48

.788

2.507

.643

12.47

.006

554.5

.061

164.5

.718

141.5

.431

36(32-41)
.833

Yes

92(95.8)

41(36-42)

37(33-41.25)

Not sure

4(4.2)

38.5(37.75-39.75)

35.5(33-38.25)

Yes

92(95.8)

41(36-42)

37(33-41.25)

Not sure

4(4.2)

39.5(36.25-42)

34(29.75-38.25)

183.5

.992

IQR: interquartile range. MW/KW: Mann-Whitney U test and Kruskal-Wallis test.

12

.949

39.5(36.75-42)
173

Intention to recommend

0.72

36(33.75-41)
8.62

Intention to revisit

.032

37(33-42)

2.87

Self-assessed disease severity

191.5

35(32-42)
.888

Family

Visit frequency

.053

37(34-41)
0.24

Illness duration

418

36(35.75-42)
671

Tainan City

.617

37(34-42)
.144

Married

Residence

p

1014.5

35(31.5-36.5)
246.5

Education level

MW/KW

Satisfaction factor analysis in pain clinic

Table 4 Multiple ordinal regression analysis
Treatment-related Satisfaction

Environment-related Satisfaction

Unstandardized coefficient

SE

p

95% CI

Unstandardized coefficient

SE

p

95% CI

First visit

-1.44

1.30

.269

-3.98~1.11

-3.12

1.34

.020

-5.73~-0.50

Occasional

-1.04

0.49

.032

-1.99~-0.09

-0.72

0.46

.115

-1.62~0.18

Frequent

-1.20

0.47

.011

-2.13~-0.27

-1.30

0.46

.005

-2.19~-0.40

Regular

(Reference)

0.51

.341

-1.50~0.52

-0.74

0.50

.144

-1.72~0.25

0.50

.130

-0.22~1.74

0.93

0.48

.050

0.002~1.86

Visit frequency

Age
30-59

-0.49

≥60

(Reference)

Self-assessed disease severity
Mild to moderate

0.76

Severe

(Reference)

Cox and Snell R

.115*

.186**

Nagelkerke R

.118*

.187**

*p < .05; ** p < .01
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在台灣南部醫學中心疼痛門診接受神經阻斷術病人的
滿意度因子分析
洪照庭 1，蕭鴻宗 2，蘇雲娟 2，黃英嘉 1，劉彥青 2，蔡玉娟 3
目的 :
本研究是要找出在台灣南部醫學中心的疼痛門診中，接受神經阻斷術病人的滿意度
的因子分析。

方法 :
於 2013 年 7 月 1 日至 12 月 1 日，隨機發放並收集治療與環境相關各 6 題的滿意度
問卷給在疼痛門診需接受神經阻斷病人填寫。以統計和多重次序迴歸分析檢視影響病人
滿意度的因子。

結果 :
此研究總計 96 位病人回答。在問卷的 12 個項目裡，病人對於醫護人員後續聯絡，
護理師態度及醫護人員耐心等有較高的滿意度，對等候時間和交通方便性最不滿意。整
體上，病人對治療相關的滿意度較高。在治療相關的滿意度中，就診頻率是唯一達到統
計意義的影響因子；在環境的滿意度中，婚姻狀況和就診頻率等影響因子皆具統計意義。
根據多重次序迴歸分析的結果，較不常回診和自覺健康狀況較差的病人有較低的滿意度。

結論 :
病人整體上在疼痛門診對醫護人員和環境感到滿意，而回診頻率與自覺健康狀況會
影響病人滿意度，環境因子亦應考慮來改善醫療品質。

關鍵字 : 病人滿意度 ; 疼痛門診 ; 健康狀況 ; 醫院環境

1

成功大學醫學院醫學系
成功大學醫學院暨附設醫院麻醉科
3
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Postoperative Pain Management for Geriatrics – A Brief
Review Focused on Administering Drugs and Providing Nerve
Block
Jing-Yan Guo RN, Chin-Yi Yeh MD, Ying-Zeng Chen MD*
Abstract
An aging population is a crucial issue faced by many countries. The number of
people over 65 years old was estimated to be 5.06 million in 2008 and will increase
to 130 million by 2040 worldwide. Pain during the treatment of the elderly is

Taiwan J. Pain

very common in surgical and non-surgical conditions. It can develop into chronic

2018;28(2) : 15-22

pain, delay functional recovery, prolong medical care, and increase life burden.
Therefore, it is worthwhile to notice pain problems in the elderly that are often

Key Words:

unrecognized and poorly controlled. To solve this problem, it is recommended to

geriatric medicine,

predict postoperative morbidity using a comprehensive geriatric assessment in the

geriatric pain,

preoperative period. The Face Pain Scale has been verified for the evaluation of

postoperation pain,

pain assessment, especially for older adults with cognitive impairment. Elderly

opioid, nerve block

patients usually have complex medical conditions that require polypharmacy that
includes opioid/no-opioid drugs. According to the US Drug Pain Management
Guidelines, opioids should be the first consideration. They should be combined
with non-opioid adjuvants for moderate to severe postoperative pain. It is also
reasonable to use multimodal analgesia in geriatric populations for postoperative
pain control, especially neurological blockade to relieve severe pain. For geriatric
populations, these treatments decrease pain and improve overall quality of care.

Introduction
There is a global health issue of an increasing
geriatric population living with pain. It is estimated that
in 2020, approximately 45%-85% of the older population
will complain about chronic pain. A prevalence study
showed that 25% to 76% of older people living in
communities and from 85% to 93% of those living

in residential care suffer from persistent pain.[1] A
lot of healthcare programs have been developed for
elderly patients in pain because of increasing need.
For geriatric fracture, a multidisciplinary approach has
been developed to improve the quality of care, with
an additional goal of controlling pain appropriately.[2]
However, the management of postoperative pain in this
population is still a difficult task because such patients

Department of Anesthesiology, Tainan Hospital, Ministry of Health and Welfare, 125 Zhongshan Rd., Tainan City 70043, Taiwan
*
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usually have a lot of co-morbidities that may contribute

risk of their interactions. There is a recommendation to

to polypharmacy and increase drug-drug interactions.

consult with a geriatrician in the postoperative period

This population also has diminished functional status,

to determine whether polypharmacy can be reduced

decreased physiological reserve, and concomitant age-

to lessen the risk of confusion, falling, and medical

related pharmacokinetic changes. They are also at

complications from medications themselves.[6]

higher risk for cognitive impairment, which may lead to

Patients’ will and support relationships: High-

problems in pain assessment.[2] In this article, we briefly

quality, patient-centered care is of vital importance to all

review pain care for geriatric populations and proposed

patients and families. However, it is always important to

possible methods for dealing with postoperative pain.

include geriatric patients’ preferences when developing
a care plan.[7] The role of family in the postoperative

Pain evaluation tools for geriatric populations

care of elderly patients deserves greater attention. The
support systems of elderly people may often be tenuous.

Older patients usually have associated complex health

For example, patients may go home with a spouse who

problems. Pain assessment may thus be a significant

may be the only major caretaker. Families may also have

challenge. The commonly used verbal rating scale

no members who can spend the time with the patient

for pain (a 0 to 10 scale) has been reported to be an

during recovery. Consideration of these issues before

effective measurement of pain intensity in older adults.

and after surgery will assist postoperative care and

[3] However, some older adults with dementia may

settled placement.[8]

have difficulty using this scale. The American Geriatric

Poor pain management: It has been reported that

Society has reported six pain behaviors as alternatives,

postoperative pain is not adequately managed in over

namely facial expressions, verbalizations and/or

80% of patients in the USA and that the presence

vocalizations, body movements, changes in interpersonal

and intensity of acute pain during or after surgery

interactions, changes in activity patterns or routines, and

is predictive of chronic pain.[9] Common surgical

mental status.[4] Other tools such as the visual analog

procedures for older adults such as joint replacements,

scale, numerical scale, pain thermometer scale, and the

emergent orthopedic procedure,s and surgeries for cancer

Faces Pain Scale can also be helpful (Table 1).[5] Recent

are associated with higher levels of postoperative pain.[5]

evidence has established the reliability and validity of

Physicians may think that geriatric patients need lower

the Faces Pain Scale for use with older adults.[3]

doses and thus use fewer pain drugs. However, their

Special considerations for geriatric
populations

Polypharmacy: Polypharmacy is a very common
geriatric condition that can interfere or enhance pain
medication in multiple ways. A full understanding of
these interactions with elderly physiology is still being
developed to identify options for reducing drugs and the
16

pain is often undertreated, and elderly individuals may
be more vulnerable to the detrimental effects of such
undertreatment.[10] The physical, social, emotional,
and cognitive changes associated with aging also have
an important impact on perioperative pain management.
These patients may have different attitudes than younger
patients toward expressing pain and seeking appropriate
therapy. Altered physiology also changes the distribution
and metabolism of analgesic drugs and local anesthetics,
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and requires frequent dose alterations. The complexity

has recently been studied as it is metabolized via a non-

of pain assessment in geriatric patients also often

cytochrome P-450 pathway and therefore bypasses many

requires a multidisciplinary approach to diagnosis and

drug-drug interactions in the elderly.[14] Estimating

management.[11]

creatinine clearance and hepatic function is needed in

Comprehensive geriatric assessment in perioperative

dosage adjustments.[1] The American Geriatric Society

period: The comprehensive geriatric assessment (CGA)

has advised to avoid opioids, which carry the highest

was introduced to predict postoperative morbidity in

risk of adverse effect when minor surgery is performed,

geriatric patients undergoing surgery.[12] However,

if possible. For most major surgery, opioids should

only 6% of surgeons routinely perform preoperative

still be the first line but should be quickly escalated in

geriatric assessment.[12] The CGA has 8 domains:

combination with non-opioid adjuvants for synergistic

burden of comorbidity, polypharmacy, physical

analgesia and the opioid-sparing effect. “Start low and

function according to activities of daily living (ADL),

go slow” is a wise tenet for geriatric medicine.[5] A

instrumental ADL (IADL), cognitive status (Mini-Mental

newer drug, tapentadol, seems to not undergo significant

State Examination), risk of postoperative delirium

metabolism by the cytochrome P-450 system and its

(Nursing Delirium Screening Scale), Korean geriatric

potential drug-drug interaction is supposed to be lower

depression scale, and nutritional status (Mini Nutritional

than that of other opioids.[1]

Assessment). The CGA can provide a comprehensive

The following equation can be used to estimate

health appraisal to guide targeted geriatric intervention

morphine consumption in the first 24 hours after major

and appropriate treatment selection.[12,13] As cognitive

surgery: [100 - patient’s age (years)] mg of intravenous

impairment worsens, the assessment of patients’ pain

morphine.[5] Intravenous patient-controlled analgesia

by family and caregivers takes on greater importance.

(IVPCA) boluses of opioids might also be considered

[5] However, this assessment still needs more data to

in the immediate (first several hours) postoperative

support its wide use.

period for rapid pain relief and analgesic titration. [15]

Pain management for geriatric populations
Strong opioids for geriatric patients: Opioids have

IVPCA can even be used safely in carefully selected
patients with cognitive impairment. IVPCA settings and
continuous opioid infusions are presented in Table 4.[5]
Non-opioid adjuvants: Postoperative pain can also

become widely accepted for treating older adults with

be treated with acetaminophen and nonsteroidal anti-

persistent pain but require physicians to manage their

inflammatory drugs (NSAIDs) in geriatrics. However,

side effects (Table 2) to prevent possible toxicity under

acetaminophen is primarily metabolized by the liver.

careful monitoring (Table 3).[3] Age-related changes in

Patients should not take more than 4 g/day. NSAIDs are

drug metabolism must be considered.[1] The decreases

limited due to potential side effects of gastric irritation

in hepatic blood flow/volume and glomerular filtration

and bleeding, inhibition of platelet function, and

rate with age influence opioid metabolism, especially for

worsening of renal function.[16] Weak opioids such as

opioids with a primary renal clearance such as morphine,

tramadol may improve chronic pain, but clinicians must

tapentadol, and hydromorphone, and could lead to more

take steps to avoid its misuse or abuse as well as opioid-

side effects. One of the newer opiates, oxymorphone,

related adverse effects.[17] Tramadol has a different
17

Jing-Yan Guo, Chin-Yi Yeh, Ying-Zeng Chen

mode of action than that of opioids as it inhibits neuronal

on nerve block in the perioperative period of lower

reuptake of norepinephrine and serotonin. It has the

extremity joint arthroplasty is still recommended.[21]

potential to cause life-threatening serotonin toxicity

Although the efficacy of FICB has been established,

or serotonin syndrome when combined with selective

there is still disagreement about the exact neuroanatomy

serotonin-reuptake inhibitors. This is a clear limitation

targeted by the block. In a comparison of 3-in-1 femoral

of tramadol in the elderly because of the high concurrent

nerve block and FICB, Capdevila et al. found that the

rates of depression.[1]

obturator nerve was effectively blocked in 38% of

Ketamine is widely used as an adjuvant analgesic in

patients receiving FICB.[22] Moreover, peripheral nerve

a variety of perioperative pain control regimes. It has

blocks with local anesthetics are used in inguinal hernia

been reported to reduce pain intensity by up to 20–25%

surgery and its postoperative pain management. There

and reduce analgesic consumption by 30–50% for up

is a study where the needle entry point is defined in the

to 48 h after surgery.[18] An associated reduction in

medial anterior superior spina iliaca as the anatomical

opioid-related adverse effects such as decreased nausea/

landmark technique. However, there is also a study that

vomiting was also found. Postoperative analgesia can

pointed out that lumbar nerve origins and the progresses

also be achieved either by repeated boluses or by PCA

of iliohypogastric/ilioinguinal nerves in the anterior

ketamine with an opioid.[19] When an appropriate

abdominal wall may vary.[23] The success rate of

dose of an opioid (for example, 0.1 mg/kg morphine)

peripheral regional blocks with ultrasound guidance has

is administered but pain is still >5 on a 0-10 numerical

increased from 60% to 95%.[20,22] Besides, evidence

rating scale, 50% of the usual bolus dose of morphine (for

from populations of all ages has shown the use of

example, if the usual intravenous bolus to control pain

peripheral regional block to be effective as a component

is 2 mg, use 1 mg) + 25 mg (~350 μg/kg) ketamine is an

of multimodal analgesia for a number of surgical

effective antinociceptive dose. Up to four such boluses

procedures, including thoracotomy, shoulder surgery,

(one every 10 min) may be needed to optimally suppress

and hemorrhoid surgery.[15] Guidelines in the United

hyperalgesia.[19]

States,the United Kingdom and Australian suggest that

Gabapentinoids, as part of multimodal analgesia, may

the use of regional nerve blocks can be integrated into

contribute to better postoperative pain management to

comprehensive pain pathways.[15,20] It is also accepted

enhance opioid analgesia and prevent opioid tolerance.

that ultrasound guidance improves safety and efficacy

The two clinically used gabapentinoids, gabapentin and

and can be the gold standard localization technique for

pregabalin, although currently only licensed for chronic

regional nerve blocks.[20] Multimodal analgesia along

neuropathic pain, epilepsy, and anxiety (pregabalin only),

with regional anesthesia may enhance recovery while

are increasingly used as an adjuvant for perioperative

ensuring rehabilitation, quicker transfer to an outpatient

analgesia.[18]

setting, and quicker return to activities of daily living.

Nerve block for geriatric postoperative pain: Nerve
blocks such as fascia iliaca block (FICB) have been
successfully integrated into routine multimodal acute
pain management protocols for elderly hip fracture
patients.[20] Currently, multimodal analgesia based
18

[22]

Conclusions
Geriatric postoperative pain is a clinical issue of
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increasing importance. We suggest the careful use for

managing medication in elderly people. Best

opioids, non-opioid adjuvants, and regional nerve blocks

Practice & Research Clinical Obstetrics and

under ultrasound guidance for postoperative pain in

Gynaecology, 2013;27:767–788

geriatric patients. Multimodal analgesic therapy is also

7. Shahrokni A, Kim SJ, Bosl GJ, and Korc-Grodzicki

recommended for the elderly to reduce opioid-related

B: How We Care for an Older Patient With Cancer.

adverse effects and to provide additive or synergistic

American Society of Clinical Oncology,2017

effects and more effective pain relief compared with that

February;2(13): 95-102

obtained with single-modality interventions. Detailed

8 . M a h e r J r. R L , a n d H a n l o n J T: C l i n i c a l

pain assessment and compressive understanding of

Consequences of Polypharmacy in Elderly.

special considerations for geriatric populations are key

Published in final edited form as, 2014 January ;

for successful pain management.

13(1):1-11
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Faces Pain Scale

Marks a score on a
graded
line representing no
pain
to severe pain
0–10 score for no pain
to
severe pain

Cognitively intact
patients;
difficulty speaking

Cognitively intact
patients;
validated in mild to
moderate cognitive
impairment. Preferred
Ranks “mild, moderate, Cognitively intact
severe pain”
patients;
validated in mild to
moderate cognitive
impairment. Preferred
Ranks pain on a series Validated in mild to
of
moderate
smiling to frowning
cognitive impairment
faces
Validated in severe
cognitive
impairment

Pain Assessment Checklist
for Seniors with Limited
Ability to Communicate
Pain Assessment in Advanced
Dementia
Doloplus-2
Visual scales, assistive
hearing devices

Hearing impairment

Adapted from: [5] McKeown JL: Pain Management
Issues for the Geriatric Surgical Patient Anesthesiology
Clin 2015 Sep;33(3):563-76.;563–576
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Table 2 Management of opioid-related adverse
effects in older adults
Management of opioid-related adverse effects in older adults
Adverse effect
Constipation

Frequency
+++

Nausea

+++

Sedation,
mental confusion

+

Delirium

+

Falls,
fractures

+/-

Respiratory depression
Immunosuppression
Addiction

Very rare
Rare
Very rare

Management
Prescribe laxatives when starting
opioids
Consider oxycodone/naloxone
preparation
Low doses and slow titration
To treat with antiemetics
Careful review of medications
(benzodiazepines, antidepressants, etc.)
Low doses and slow titration
Careful review of medications
(benzodiazepines, antidepressants, etc.)
Low doses and slow titration
To monitor walking instability and fall
risk when initiating opioids
Careful review of medications
Low doses and slow titration
To consider in long-term therapy
Abuse history
Use tools to assess risk
Monitoring patient

Ta b l e 4 S u g g e s t e d s t a r t i n g d o s e s f o r
intravenous patient-controlled analgesia
Suggested starting doses for intravenous patient-controlled analgesia
Drug
Morphine
Hydromorphone
Fentanyl

Dose
1 mg
0.1 mg
10 μg

Bolus Interval (min)
10
10
5

Loading/Rescue
2 mg every 4 h
0.2 mg every 4 h
20 μg every 2 h

Adapted from: [5]McKeown JL: Pain Management
Issues for the Geriatric Surgical Patient Anesthesiology
Clin 2015 Sep;33(3):563-76.;563–576

Adapted from: [1]Guerriero F: Guidance on opioids
prescribing for the management of persistent non-cancer
pain in older adults. World J Clin Cases, 2017 Mar; 16
5(3): 73–81

Table 3 When prescribing opioids in older
adults
When prescribing opioids in older adults
Beginning at the lowest possible dose and titrating upwards base on tolerability
and efficacy
Longer dosing interval and regular monitoring are recommended
Switching to another opioid might be indicated in cases of unacceptable side
effects of insufficient analgesia
The oral route may be the most convenient
Low-doses of strong opioids should be preferred to weak opioids because of its
effectiveness and safety
Strong opioids generally recommended in frail old population are
buprenorphine, hydromorphone and oxycodone (including oxycodone/naloxone
formulation)
Controlled-release formulation and transdermal formulations are generally
preferred (low risk of addiction and adverse effects)
Considering laxatives or oxycodone/naloxone to prevent constipation
Over-the-counter analgesics use should be avoided

Adapted from: [1]Guerriero F: Guidance on opioids
prescribing for the management of persistent non-cancer
pain in older adults. World J Clin Cases, 2017 Mar; 16
5(3): 73–81
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老年人術後疼痛管理之文獻回顧
郭靜燕、葉靖宜、陳穎增
人口高齡化是當今每個國家共同面對的問題 , 估計全世界超過 65 歲的老年人口數
將從 2008 年約 506 萬人，在 2040 年增加到 1.3 億人。老年人在手術和非手術情況，疼
痛未接受治療是非常普遍，將導致發展成慢性疼痛問題，並延遲他們功能恢復或是延長
醫療照護，最後增加生活的負擔。值得關注老年人手術後疼痛問題經常無法被辨認且正
確地控制。為了解決此問題，在手術前使用廣泛性老人評估 (CGA)，預測手術後合併症
已經是被建議使用。其它評估工具，臉譜量表 (Faces Pain Scale) 疼痛評估已證實用
於特別是有認知受損的老年人。老年病患通常合併複雜內科疾病，需要多重藥物治療包
括嗎啡類和非嗎啡類藥物。根據美國藥物疼痛管理指引，在手術後期間有重度和中度疼
痛，嗎啡類藥物應視為第一線用藥，但應合併非嗎啡類輔助藥物使用。在老年人手術後
疼痛控制是很合理使用多種模式止痛，特別是用於神經阻斷術去減輕嚴重疼痛問題。由
於人口老化，這些疼痛治療降低他們疼痛問題並改善全面性照護品質。

關鍵字 : 老年人疼痛管理、術後、嗎啡類
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Perioperative Pain Management is Not Just Opioid Treatment
Alone-Using Multiple Strategies to Improve Pain Control,
Reduce Complications, and Enhanced Outcomes
Huang Wei Hsiu*, Yang Tsorng Shyang*, Ho I Hung*, Tseng Tsung Yi*, Guo Shu Lin**
Abstract
Multimodal analgesia (MMA) combines analgesics of multiple classes acting
on distinct target sites through different strategies, including non-opiate analgesics
(NSAIDs, acetaminophen, COX-2 inhibitors), α-2 agonists, epidural analgesia,

Taiwan J. Pain

local infiltration of analgesics, continuous peripheral nerve blockade, and so

2018;28(2) : 23-34

on. MMA improves postoperative pain control, subsequently improves patients’
satisfaction and quality of recovery. It also reduces opioid requirements, hence

Key Words:

reduces many opioid-related adverse effects, such as constipation, PONV, sedation

Multimodal analgesia

and respiratory depression. According to these benefits, MMA is currently the

(MMA), Enhanced

recommended practice in most fast-track clinical care plans, and all Enhanced

Recovery After Surgery

Recovery After Surgery (ERAS) guidelines advocate MMA as perioperative pain

(ERAS)

management whenever possible.

Introduction
Up to 80% of patients reported experience of acute
pain after surgery, and the presence of postoperative pain
is a common concern reported by patients before surgery
1. It has been recognized that inadequate acute pain
management may lead to chronic pain 2. Inadequately
treated pain is linked to many undesirable consequences.
For instance, the limitation of movement caused by
pain can prolong rehabilitation, reduce health-related
quality of life, and delay return to normal daily activities

3-6. On the contrary, over treatment of pain will lead to
shutdown of gut function caused by excessive narcotics
can increase patients’ discomfort and delay recovery and
nutritional intake 7. There are common consequences
of these adverse outcomes, such as increased cost of
care, extended hospital length of stay of inpatients or
unexpected readmissions of outpatients, and patient
dissatisfaction 8-10. All these adverse effects may result
in increased morbidity and mortality 2. Hence, it is vital
how to control postoperative pain appropriately for
patients or for healthcare providers. This article reviews
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current and emerging multimodal treatment strategies.

or without opioids) as part of a multimodal analgesia

Furthermore, we try to provide a multimodal analgesia

technique were associated with improvements in time to

protocol for enhanced recovery after surgery.

tracheal extubation, decreased pulmonary complications

Multimodal Analgesia

and cardiac dysrhythmias, and reduced postoperative
pain and opioid analgesic requirements 19. Local
infiltration of analgesics does lessen both intra- and

Traditionally, opioids have been used in anesthesia

postoperative opioid requirements as well as opioid-

for postoperative analgesia in most situations, especially

related side effects 20. Continuous wound infiltration

for moderate to severe pain. Opioids provide non-ceiling

provided effective analgesia as part of a multimodal

analgesic effect and blunt the sympathetic response

approach after major abdominal surgery 21. It has been

to surgery. However, opioids always are associated

well demonstrated that the use of epidural or continuous

with adverse effects such as drowsiness, sedation,

surgical site analgesia compared with IV-PCA morphine

postoperative nausea and vomiting (PONV), pruritus,

revealed significantly less use of rescue opioid, which

urinary retention, ileus, constipation and respiration

associated with morphine-spare effect from 42% to 83%

depression 11. Therefore, multimodal analgesia (MMA)

22-25. Numerous clinical trials have been published

techniques are developed to improve postoperative pain

examining the efficacy of continuous peripheral nerve

management. MMA, developed based on the knowledge

blockade (CPNB) for the treatment of postoperative

that postoperative pain is a complex and multifactorial

pain compared with systemic opioids. A meta-analysis

phenomenon, combines analgesics of multiple classes

of RCTs has found that, when compared with opioid

acting on distinct target sites through different strategies.

(parenteral and oral) alone, perineural analgesia with

It may provide superior pain relief with lower incidence

local anesthetic provided significantly better analgesia

of adverse effects 12-14.

for postoperative pain through postoperative day 3.

The aim of MMA is to reduce opioid requirements;

Perineural analgesia also resulted in fewer minor

thus, many analgesic modalities were introduced. The

complications, including nausea/vomiting (CPNB :

benefits of epidural analgesia are most apparent when

opioids = 20.9%:48.7%, p<0.001), pruritus(CPNB :

used as part of a multimodal analgesic regimen 15,16.

opioids =9.7%:26.6%, p<0.001), and sedation(CPNB

Compared with parenteral opioids, epidural analgesia

: opioids = 26.7%:52.3%, p<0.012)26. Trials also

provides significantly better postoperative analgesia and

demonstrated a higher composite mean visual analog

lower complication rates (e.g. nausea or vomiting and

scale (VAS) satisfaction score for CPNB group [9.6, n

pruritus). Therefore, epidural analgesia can be a valuable

= 93 (95% confidence interval [CI], 9.5–9.7)] compared

core element of enhanced recovery after surgery for

with opioids [7.1, n = 90 (95% CI, 6.9 –7.2)]27-30. Total

major surgery 17. Both continuous epidural infusion and

opioid consumption over 48 h was significantly less (P

patient-controlled epidural analgesia(PCEA) provide

< 0.001) with the use of perineural analgesia (20.8 mg

better static and dynamic pain relief than intravenous(IV)

morphine) compared with opioid analgesia (54.1 mg

opioid-based patient-controlled analgesia (PCA) delivery

morphine)26 .

systems 18. In addition, both intrathecal and continuous

Other available non-opioid analgesics include

epidural analgesia (consist of local anesthetics with

acetaminophen, NSAIDs, and cyclooxygenase (COX)-

24
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2-specific inhibitors as well as analgesic adjuncts

been proved to accelerate the return of bowel function

such as steroids (e.g. dexamethasone), NMDA

after major abdominal surgery, ranging from 24 hours

antagonists (e.g. ketamine), α-2 agonists (e.g. clonidine

to 96 hours 37-39. Though mechanism not fully

and dexmedetomidine), and anticonvulsants (e.g.

understood, epidural analgesia may have a direct effect

gabapentin and pregabalin)31. Meta-analyses have

on the gastrointestinal innervation, thereby facilitating

shown the significant decreased median of the average

restoration of motility 38. In review articles comparing

24-h morphine consumption with several non-opioid

effects of postoperative epidural analgesia with local

analgesics, including acetaminophen (morphine-sparing

anesthetics versus postoperative systemic or epidural

effect of 20%), NSAID (24-h morphine consumption

opioids, they concluded that epidural local anesthetics

decreases from 10.3 mg to 19.7 mg) and COX-2

accelerate the return of gastrointestinal transit. Use

inhibitors (24-h morphine consumption decreases from

of epidural anesthesia, both the time required for first

7.2 mg to 27.8 mg) 32.

passage of flatus (standardized mean difference (SMD)

Lessen Perioperative Complications
Previous studies suggested that minimizing the use of
postoperative opioid-containing analgesics reduces many

-1.28, 95% confidence interval (CI) -1.71 to -0.86; high
quality of evidence; equivalent to 17.5 hours) and first
stool passage (SMD -0.67, 95% CI -0.86 to -0.47; low
quality of evidence; equivalent to 22 hours) decreased
after abdominal surgery 34.

undesired bowel effects, such as constipation and PONV
33. In Cochrane-review, epidural local anesthetics
with or without opiates has no effect on postoperative

Enhanced Quality of Life

vomiting compared with opioid-based regimen34.

Using multimodal analgesia improves postoperative

However, local infusion does have antiemetic effect.

pain control, subsequently improves patients’

Meta-analysis has demonstrated that compared with

satisfaction and quality of recovery30,38,40,41. Patients

placebo group (saline infusion), incidence of PONV

receive MMA are reported accelerated ability to resume

was reduced in the continuous local anesthetics wound

their activities of daily living 42,43. It is particularly

catheter group (24% versus 40%; odds ratio, 0.45; 95%

important in ambulatory surgery and has been studied

CI, 0.08 to 0.3). Meta-analysis also suggested potential

extensively. Non-opioid analgesics, as part of MMA,

saving of 1 day of hospital stay with infusion of local

used as adjuvants before, during, and after surgery can

anesthetic at the surgical incision sites 35. A recently

facilitate the recovery process after ambulatory surgery

published meta-analysis reported a net reduction in

because of their anesthetic- and analgesic-sparing

PONV when NSAIDs and COX-2 inhibitors were

effects and their ability to reduce postoperative pain

combined with PCA morphine 36.

with movement, opioid analgesic requirement, and side

Postoperative ileus can cause discomfort and delay

effects, thereby shortening the duration of the hospital

oral food intake, thereby delaying rehabilitation and

stay from 1 to 3 days to same-day discharge. Use of

prolonging the length of the hospital stay for at least

multimodal analgesic techniques was demonstrated to

one day 37. Continuous thoracic epidural infusion

improve early recovery after ambulatory laparoscopic

of a local anesthetic solution, as a part of MMA, has

cholecystectomy, tubal ligation, herniorrhaphy, breast
25
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surgery, and so on 44-49. According to these benefits,

be delivered via IV bolus doses or orally at first. When

MMA is currently the recommended practice in most

IV form is used, patient-controlled delivery systems is

fast-track clinical care plans 50.

recommended, so that dosage is individualized rather

Related to Enhanced Recovery After Surgery
(ERAS)

than standardized 53.
As for systemic analgesia, several non-opiate
analgesics were reviewed by ERAS Society. All ERAS
Society guidelines recommend the use of NSAIDs,

ERAS refers to a systematic process addressing

which involve nonselective agents (e.g. aspirin,

each aspect in the surgical journey that could affect

ibuprofen, ketorolac, and diclofenac) and newer

recovery, from preoperative carbohydrate drinks, to

COX inhibitor-2 selective agents (e.g. parecoxib and

surgical and anesthetic techniques or postoperative

celecoxib). Evidence supports regular doses of NSAIDs

mobilization. The ERAS Society has published

in the postoperative period as an effective component

several comprehensive guidelines for different major

of a multimodal, opioid-sparing regime to manage

surgeries, reviewing all available evidence to provide

acute pain 58-65. Acetaminophen (paracetamol) is also

generic and specific recommendations for bundle care

recommended by ERAS Society guidelines. Current

of these surgical patients. These guidelines provide

evidence suggests that acetaminophen combined with

an evidence-based, multimodal approach to surgical

PCA morphine can induce a significant morphine-sparing

care, to improve outcomes after major operations. All

effect 32,66. Furthermore, when used in combination

guidelines include the perioperative management of

with NSAIDs or opioids, it may offer superior analgesia

analgesia, and multimodal, opioid-sparing strategy is

compared with either drug alone 67. Local anesthetics

advocated whenever possible 51-53. Well-managed pain

are widely used for subcutaneous infiltration and

is widely recognized as an important metric for success

regional anesthesia. Besides, IV lidocaine is featured

of surgery and recovery, quality of medical and nursing

in several ERAS Society guidelines. There is growing

care, and even as a surrogate for patient satisfaction

evidence for local anesthetic use systemically via the

54. Multimodal analgesia in the ERAS Society setting

IV route 53. Continuous intravenous administration of

involves utilizing multiple, simultaneous drugs that can

lidocaine during and after surgery has been showed to

act synergistically to perform analgesic effects and to

improve patient rehabilitation, thus shorten hospital stay

minimize side-effects of any single agent, especially

(weighted mean difference - 0.84 days; P = 0.002) in

for opiates 55-57. Several analgesics were reviewed

abdominal surgery 68, to have similar impact on bowel

and recommended, which all target different pain

function compared with thoracic epidural analgesia in

receptors and pain transmission pathways peripherally

laparoscopic colorectal surgery 69, and to be as effective

and centrally. For postoperative pain management,

as intraperitoneal injection in abdominal hysterectomy

ERAS Society generally recommends use non-opiate

70.

synergistic systemic agents and by using regional or

Dexmedetomidine (DEX) is a selective α2-agonist

neuraxial blockade as priority. Opioids should be used as

and a sedative with anti-inflammatory, analgesic and

a last regimen if pain is not adequately controlled with

antiemetic effects. It is recently used as an adjuvant

all other methods. Oxycodone, tramadol, or codeine can

for general anesthesia 71. Although not routinely
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recommended by ERAS guideline now, there are several

and continuous wound infiltration are both mentioned

studies reporting that DEX improves recovery after

in ERAS Society guidelines, particularly for open

surgery 72-74. DEX administration during multilevel

abdominal surgery or in cases in which TEA is not

spinal fusions were reported to increase quality of

used. They can also be used in laparoscopic surgery to

recovery [global quality of recovery (QoR-40) score

cover the lower abdominal incision and combined with

was higher in the DEX group than in the control group

intravenous paracetamol to reduce opioid administration

(normal saline infusion) at all time points, especially only

77.

on postoperative day(POD) 3 (−13.74, p=0.005)] and
possibly to reduce fatigue (9 questions fatigue scale on
POD3 was 50.0 ± 4.0 vs 36.3 ± 4.9, p=0.035) in the early

Time
sequence

Category

Intraoperative

Regional
anesthesia

postoperative period 72,73. DEX infusion also promoted
a2 agonist

quality of recovery, and lead to a higher satisfaction rate
for patients after video-assisted thoracoscopic surgery
[QoR-40 score (162.3 ± 17.8 vs 153.3 ± 18.7, P = 0.016

Systemic
local
anesthetic

on POD 1; 174.3 ± 16.0 vs 166.8 ± 16.7, P = 0.028 on
POD 2)]. Ameliorating the psychological distress of
patients reduced the length of hospital stay (6.7 [3administration of DEX during laparoscopic gastrectomy
to first flatus in both groups was 67.2 ± 16.8 hours vs

Postoperative

Oral
analgesics

79.9 ± 15.9 hours, P < 0.001)], subsequently reduce the
5.8 ± 1.1 days, P = 0.04). The mechanisms may involve

Opiates

intraoperative sympatholysis, and the reduction of

As for nonsystemic anesthesia or analgesia, using
low-dose concentrations of local anesthetic combined
with a short-acting opiate via thoracic epidural
anesthesia (TEA) is recommended with the highest
strength and quality of evidence possible for open
midline laparotomy. It appears to offer analgesia while
minimizing the risk of motor block and hypotension.
Several meta-analyses have shown improved outcomes
with TEA compared with opioid-based analgesia
17,34,75,76. Transversus Abdominis Plane (TAP) blocks

NSAIDs, COX-2

IV-PCA
Morphine,
oxycodone,
tramadol, codeine

systemic opioids 74. Further larger studies are needed to
confirm the role of dexmedetomidine in ERAS protocol.

Low-dose concentrations
of local anesthetics
combined with a shortacting opiate
Loading infusion: 1mcg/
kg over 10 minutes
Dexmedetomidine
Maintenance infusion:
0.2 to 0.7 mcg/kg/hour.
No standard:
Bolus dose at/before
induction: 100mg or 1.52.0 mg/kg
IV lidocaine
Continuous dose intraand post- operative: 1.53.0 mg/kg/h

Acetaminophen

length of postoperative hospital stay (5.4 ± 0.7 days vs

Treatment

Thoracic epidural
anesthesia

Continuous Transversus
wound
Abdominis Plane
infiltration (TAP) blocks

9] vs 8.4 [4-9] days, P = 0.045) 72. The intraoperative
can facilitate the early recovery of bowel function [time

Intervention

Used in laparoscopic
surgery
No consensus treatment,
but was recommended
in all ERAS Society
guidelines
On a regular schedule,
15 mg/kg, up to 1 g, 4
times daily, either orally
or by IV.
Recommended if
systemic opiates are
required
As a last resort, can be
delivered via IV bolus
doses or orally

Reference

61

78

68

61

53

53

53

53

Table 1
Recommended MMA techniques in ERAS protocol
Summary
According to the ERAS guideline available now, the
optimal analgesic regimen for major surgery should
give: good pain relief; allow early mobilization, early
return of gut function and feeding; and not cause
complications 79. In this review article we revealed that
use of MMA techniques provides good analgesic effects
as traditional opioid analgesics (table 1). Minimizing
opioids consumption significantly decreases wide range
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of adverse effects including PONV, ileus, respiratory

1. Apfelbaum JL, Chen C, Mehta SS, Gan TJ.

depression, hyperalgesia, delirium, and opioid tolerance.

Postoperative pain experience: results from

Good postoperative pain control also accelerates

a national survey suggest postoperative pain

normalization of quality of life and functionality.

continues to be undermanaged. Anesthesia and

Therefore, we can conclude that multimodal analgesia

analgesia. 2003;97(2):534-540, table of contents.

is the best choice for postoperative pain management in

2. Joshi GP, Ogunnaike BO. Consequences of

ERAS protocol.

Conclusion

inadequate postoperative pain relief and chronic
persistent postoperative pain. Anesthesiol Clin
North America. 2005;23(1):21-36.
3. Bernucci F, Carli F. Functional outcome after major

Efficacy of multimodal analgesic regimens continues

orthopedic surgery: the role of regional anesthesia

to improve. This article discusses recent evidence from

redefined. Current opinion in anaesthesiology.

several literatures regarding the role of non-opiate

2012;25(5):621-628.

analgesics (NSAIDs, acetaminophen, COX-2 inhibitors),

4. Parvizi J, Miller AG, Gandhi K. Multimodal pain

α-2 agonists, epidural analgesia, local infiltration of

management after total joint arthroplasty. J Bone

analgesics, continuous peripheral nerve blockade, and

Joint Surg Am. 2011;93(11):1075-1084.

so on. Each strategy mentioned in this review article

5. Pavlin DJ, Chen C, Penaloza DA, Buckley

was proved to decrease the requirement of opioids,

FP. A survey of pain and other symptoms that

thus reduces many opioid-related adverse effects.

affect the recovery process after discharge from

Appropriately controlled pain also enhances patients’

an ambulatory surgery unit. J Clin Anesth.

satisfaction and accelerates recovery. Therefore, we

2004;16(3):200-206.

suggest that MMA should be used in ERAS protocol.

6. Wu CL, Naqibuddin M, Rowlingson AJ, Lietman

As pain management should be individualized, further

SA, Jermyn RM, Fleisher LA. The effect of pain

research is needed to find the most appropriate pain

on health-related quality of life in the immediate

management in different type of surgery.

postoperative period. Anesthesia and analgesia.
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圍術期之止痛方試不應只有嗎啡類藥物——使用多模
式止痛可改善疼痛控制、減少併發症、進而促進術後
快速恢復
黃暐琇 *、楊琮翔 *、何亦紘 *、曾宗毅 *、郭書麟 **
多模式止痛包含了許多不同類型的止痛藥物，如非類固醇類消炎止痛藥、乙醯胺酚、
α2 腎上腺受體致效劑等；以及許多不同種類型的麻醉止痛方式，如硬膜外止痛、局部
麻醉藥浸潤、連續性神經阻斷等。多模式止痛可以有效改善病人術後的疼痛情形，進而
增加病人對於術後恢復的速度及滿意度。另外，由於多模式止痛可以減少病人對於嗎啡
類止痛藥的使用量，因此可有效減少嗎啡類止痛藥常見之副作用，如便秘、噁心嘔吐、
呼吸抑制等等。基於以上種種優點，多模式止痛已普遍被各種「術後快速恢復」的流程
中採用，並在現行的所有「術後快速恢復」之準則規範中被明確地建議。

關鍵字 : 多模式止痛、術後快速恢復療程
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Pudendal nerve block to treat the residual pain after
embolization of pelvic varicosity in a patient of pelvic
congestion syndrome
Kuan-Lin Hu, MD1; Mei-Yung Tsou, MD, PhD1,2; Chun-Sung Sung, MD,PhD1,2,3
Abstract
Chronic pelvic pain (CPP) is a pain of at least six months' duration that occurs
below the umbilicus and can cause functional disability. The clinical presentations
of CPP include dull pelvic pain which is exacerbated before or during menses,

Taiwan J. Pain

dyspareunia, urinary frequency, and/or generalized lethargy. Etiologies of CPP are

2018;28(2) : 35-40

diverse and often needs multi-disciplinary approaches. Pelvic congestion syndrome
(PCS) is a syndrome that presents with CPP and a definite anatomical findings

Key Words:

of pelvic vein insufficiency and pelvic varices. Venography is usually used to

Embolization, pelvic

confirm pelvic vein reflux and pelvic varices. Among the strategies to treat PCS,

congestion syndrome,

endovascular embolization or stent therapy, and non-pharmacologic approach,

pudendal nerve,

endovascular therapy has become more popular and provided favorable clinical

ultrasound, varices

outcome. However, there is no promise for 100% success rate without recurrence.
We present the case of a 41-year-old female with CPP that first appeared
when she was 36 and her left lower abdominal pain exacerbated one year ago.
Gastrointestinal, urologic, obstetric and gynecological diseases were all excluded,
but computed tomography angiography showed left ovarian vein insufficiency
and pelvic varices. Transcatheter coil embolization of the left gonadal vein was
successfully performed with no retrograde flow immediately after embolization
and symptoms improved. However, the residual pelvic and perineal pain after the
endovascular embolization therapy did not respond to analgesics. She received the
ultrasound-guided left pudendal nerve injection 4 monthes later, and her pain was
almost completely abolished. She was delighted with the outcome at a 6-month
follow-up. This case highlights the importance of interventional pain procedure
in the management of pelvic pain especially when the conventional therapeutic
approaches failed.
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Introduction
Chronic pelvic pain (CPP) refers to pain of at least
six months' duration that occurs below the umbilicus
and can cause functional disability. It is a common
medical problem that prevales in 14-24% of women in
reproductive age and in nearly 15% of women during
their lifetime worldwide [1]. The potential etiologies
of CPP are diverse and reflect the multiple organ
systems present in the pelvis including gynecological,
gastrointestinal, urologic, musculoskeletal, vascular,
and body-wide disorders. The differential diagnosis
of CPP includes endometriosis, pelvic inflammatory
disease (PID), cancer, and pelvic varices that need
mutli-disciplinary approaches. The association of CPP
with pelvic varices was initially revealed by Taylor in
1949 [2], and it is now commonly referred to as pelvic
congestion syndrome (PCS) with a typical age of
presentation ranging from 20 to 45 years [3]. Belenky et
al. identified a 9.9% prevalence of retrograde flow in the
left ovarin vein (ovarian vein insufficiency) in healthy
female kidney donors after preoperative abdominal
aortography, and 59% in pelvic pain patients [4].
Nevertheless, it is considered to be a potential cause of
CPP, and is prevalent in 10-30% of patients presenting
with CPP. These findings suggest that a majority of
patients with ovarian vein reflux have pelvic pain, and
PCS is responsible for CPP when pelvic insuffiency
results in painful pelvic varicosities [4,5].
PCS is CPP secondary to definite anatomical findings
including pelvic vein insufficiency and pelvic varices
[6]. The clinical presentations of PCS include dull pelvic
pain which is exacerbated before or during menses,
dyspareunia, urinary frequency, and/or generalized
lethargy. Pain of PCS is most severe at the end of the
day, exacerbated by prolonged standing, sitting and
heavy activity, and is relieved by lying down. Pelvic
36

examination might demonstrate cervical motion
and ovarian point tenderness [5]. Imaging studies
with either computed tomography (CT), magnetic
resonsnce imaging, transabdominal and/or transvaginal
ultrasonography, or laparoscopy have all been advocated
to the diagnosis of pelvic pain, but their sensitivity
for pelvic varicosity is low [7]. Venography is usually
necessary to confirm pelvic vein reflux when a suspicion
for PCS exists, and findings include renal vein reflux
into dilated ovarian vein (diameter > 5 mm), stagnation
of contrast in pelvic veins, contralateral reflux across the
midline of abdomen, and demonstration of vulvoperineal
or thigh varices [5,8]. The combination of symptoms of
CPP and positive findings of pelvic vein insuffiency and
pelvic varicosity confirmed by venography come to the
diagnosis of PCS.
Strategies to treat PCS have been proposed as surgical
ligation of pelvic varices and ovarian vein, endovascular
therapy of pelvic insufficient vein with either stent
placement, embolization with coil deployment or the
combined sclerosants injection, pharmacologic ovarian
suppression with medroxyprogesterone acetate or
goserelin (a gonadotropin releasing hormone agonist),
and hysterectomy and oophorectomy [9]. However, the
success rate for PCS treatment with favorable clinical
improvement is around 70-90% and a recurrence rate of
12.5% [5,9]. In addition, improvement of CPP might be
delayed 6 months later when pain intensity is severe at
presentation [5]. Therefore, analgesics, physical therapy,
neurostimulation, lifestyle change, psychological
treatments, and interventional pain procedure have been
suggested be provide additional pain reduction in PCS
patients [5,10].
Although medications, surgery, transcatheter therapy,
and rehabilitation therapy have been proposed to manage
the PCS, yet no definite solution has been proposed to
reduce residual pain after these approaches, especially

Pudendal neuralgia and pelvic congestion syndrome

the pelvic vein embolization. Accordingly, this report

to occlude the left gonadal vein (8-14 × 3, 10-14 × 3).

provides an interventional pain management with

The immediate follow-up left renal venography and left

ultrasound-guided pudendal nerve block to treat the

internal iliac venography after coil deployment revealed

residual pain in a patient with PCS after endovascular

no evidence of retrograde flow of left gonadal vein after

embolization therapy.

embolization (Fig. 1D and 1E).

Case Report

Two weeks after the endovascular embolization
therapy, her moderate pelvic pain was improved but
conversely she reported intermittent sharp and tingling

A 41-year-old gravida 2, para 2, woman presented

pain at her left pelvis and perineum. Meanwhile, this

with a 5-year history of ambient pelvic pain that had

pain was exacerbated especially in squat position or

worsened in these 6 months. Past medical history was a

going to toilet. Similarly, the analgesic regimen of

history of two elective caesarean sections with the last

gabapentin (100 mg po tid), tramadol/acetaminophen (1#

one being performed 9 years ago due to cephalopelvic

po tidprn), and celecoxib (200 mg po qd) was inadequate

disproportion and no other medical conditions. Besides,

for pain relief with a VAS score 4/10 at the worst time.

her menstrual cycle is regular with interval of 28 days.

Therefore, she was referred to our Pain Management

During that pregnancy, she had developed hemorrhoids

clinic 4 months later, for a interventional procedure

which had not resolved post-delivery. The pain was a

consultation. Under the impression of left pudendal

dull left lower abdominal pain which was worse with

nerve entrapment, the ultrasound-guided techniques

prolonged sitting, exercise and at the end of the day but

for pudendal nerve block at the level of ischial spine

was relieved after changing position. On her worst days,

was performed with the patient in the prone position.

the pain score was 5-6 on a 0-10 point visual analog

After aseptic preparation of the patient’s left buttock

scale (VAS) for pain, and was not reduced by non-

with betadine and alcohol, a low-frequency (2-5 MHz)

steroidal anti-inflammatory drugs including celecoxib,

curvilinear C60xp transducer connected to an ultrasound

ibuprofen, diclofenac, and ketoprofen. Multidisciplinary

machine (Sonosite X-Porte; Fujifilm Sonosite, Bothell,

survey exclude the gastrointestinal disorders, PID,

Washington, USA) is placed in the transverse plane

gynecological disorders, and pelvic cancer. Abdominal

to identify the ischial spine. A 23-gauge, 7-cm needle

CT scan with intravenous contrast revealed engorged

was inserted inplane from the medial end of transducer

left gonadal vein and PCS was therefore impressed (Fig.

and advanced in a medial to lateral approach until the

1A). She was referred to the Interventional Radiology

needle tip was adjacent to the ischial spine tip. Eight

clinic for the appointment of endovascular therapy 2

mL 0.25% bupivacaine mixed with 5 mg dexamethasone

months later. Intravenous digital subtraction angiography

was slowly injected with intermittent aspiration at the

(IV-DSA) of the left renal venogram under Valsalvar

entrance of the Alcock canal and it almost eradicated her

maneuver demonstrated retrograde flow within the

pain. Most days she only occasionally experienced very

dilated left gonadal vein and the appearance of pelvic

mild pelvic pain with VAS pain scores decreasing from 4

varices (Fig. 1B and 1C). Under the diagnosis of PCS,

to 1 which did not require analgesic treatment. She was

transcatheter embolization with 6 Nester® Embolization

delighted with the outcome at 6 months follow-up.

coils (Cook Medical Europe LTD., Limerick, Ireland)
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Discussions
PCS is a syndrome combined with clinical
presentations of CPP and anatomical finidings of pelvic
vein insufficiency and varices. Pevlic vein insufficiency
can be the consequency of either primarily venous
valve incompetence and/or secondarily to venous
obstruction by the overlying artery such as MayThurner syndrome (compression of the left common
iliac vein by right common iliac artey) and Nutcracker
syndrome (compression of the left renal vein between
the abdominal aorta and the superior mesenteric

to previous cesarean sections in our patient and its
symptoms were masked by the more prominent pelvic
pain. Careful history taking and physical examination
were mandatory to the successful treatment of PCS
especially when mixed with peripheral nerve neuropathy.
We suggest that the mechanism underlying the pudendal
nerve intervention in the present case might be analgesia
and/or hydrodissection release of the adhesions or
compression.

Conclusion

artery). Numerous pelvic venous plexuses are relatively

Treatment for patients with pelvic congestion

valveless and incompetent [11,12], and therefore,

syndrome deserves a multi-disciplinary approach not

the pelvic veins are liable to dilate and even become

only for its complicated anatomical changes in the

varicose.

pelvic cavity but also for a constellation of symptoms.

Surgical ligation of pelvic varices and gonadal

Peripheral nerve compression by the pelvic veins

vein, endovascular therapy, pharmacologic ovarian

or varices could happen in patients of PCS, and its

suppression, and hysterectomy and oophorectomy

presentations should be carefully evaluated to avoid

have been applied to treat pelvic pain and pelvic vein

misdiagnosis.

insufficiency in patients of PCS. Besides, estrogen
manipulation to reduce venous distention, analgesic
treatment, and interventional pain procedure are also
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會陰神經介入性治療顯著改善骨盆腔鬱血症候群病人
在接受骨盆曲張靜脈栓塞後的殘餘疼痛
胡冠伶 1，鄒美勇 1,2，宋俊松 1,2,3*
慢性骨盆腔疼痛是常見的問題，持續超過 6 個月下腹部痛，可伴隨性交疼痛、頻尿
或是全身倦怠，造成社會功能失調。骨盆腔鬱血症候群是慢性骨盆腔疼痛，合併有骨盆
腔靜脈曲張與功能不全。治療骨盆腔鬱血症候群方法，包括用藥物抑制卵巢，外科手術
切除子宮卵巢，經血管管腔內介入性治療放置栓塞線圈或是血管支架，以及非藥物治療
等；但無法保證完全治癒，且不再復發。我們提出這個 41 歲女性個案，慢性骨盆腔疼痛
長達六年，且骨盆腔疼痛在最近一年內更趨嚴重。排除掉消化系統、泌尿道以及婦產科
問題，電腦斷層血管造影發現左側卵巢靜脈功能不全與骨盆腔靜脈曲張。經血管管腔內
介入性治療，將左側卵巢靜脈成功以線圈栓塞，骨盆腔疼痛立即得到改善。但是兩周後
左側會陰部刺痛與殘存的下腹部疼痛困擾她，鎮痛劑治療無效，以超音波導引進行左側
會陰神經介入治療，疼痛幾近消失，六個月後她對於治療效果十分滿意。本文強調介入
性止痛治療在慢性骨盆腔疼痛的重要性。

關鍵字 : 栓塞，骨盆腔鬱血症候群，會陰神經，超音波，靜脈屈張
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Patients with ankylosing spondylitis can perform ultrasound
guided caudal epidural injection for pain control: 3 cases
report
Jia-Ruey Wang1, Yu-Chuan Tsai 2, Yen Chin Liu1, Yin-Hsiu Tung1*
Abstract
Anesthesiologists may face difficulty maintaining the airway for general
anesthesia or regional anesthesia in patients with ankylosing spondylitis (AS) to
maintain their airway for general anesthesia or perform regional anesthesia due

Taiwan J. Pain

to ossification of the axial bone during surgery. However, low back pain is also a

2018;28(2) : 41-45

common problem in AS patients. Administration of caudal epidural injections to
AS patients undergoing hip surgery has been reported. Nevertheless, few reports

Key Words:

have addressed imaging techniques for chronic pain treatment in AS patients. We

chronic low back pain,

administered ultrasound-guided caudal epidural injections to three AS patients

caudal epidural injection,

(all men, 48─64 years of age, with confirmed diagnosis from 5─20 years) to

ankylosing spondylitis

successfully reduce chronic pain (more than 50% pain relief). Under ultrasound
guidance, we identified the ossification of the sacral hiatus and sacrococcygeal
ligament and administered the injection without difficulty. Ultrasound-guided
caudal block is a safe and effective approach for chronic low back pain in AS
patients.

Introduction
Ankylosing spondylitis (AS) is a chronic
inflammatory disease involving both the axial and
peripheral joints. The spinal involvement of this
disease begins in the sacroiliac (SI) joints and moves
cranially[1].Clinical features include inflammatory
back pain； asymmertrical peripheral oligoarthritis；
enthesitis；and specific organ involvement such as

anterior uveitis, psoriasis, and chronic inflammatory
bowel disease[2]. When surgery is required in AS
patients, neuraxial access may be difficult due to
the distortion of normal anatomy caused by chronic
inflammation[1]. The same problem also occurs when
managing their chronic pain conditions. Only few
published papers have discussed neuraxial pain control
for AS patients. Most pain physicians usually renounced
to the idea of performing neuraxial pain control after

1
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the radiographic finding of the lumbosacral spine.

visited our clinic for low back pain with radiation to the

Herein, we present our experience of three AS patients

right foot. A lumbosacral spine X-ray revealed advanced

with chronic low back pain successfully managed by

AS change over the spine, SI joints, and hip joints (Fig.3).

ultrasound- guided caudal steroid epidural injection for

Etoricoxib and pregabalin were still administered. He

optimal pain management.

had received a transforaminal epidural injection over

Case Report

the lumbar spine under CT-guidance at the right L4-5
and right L5-S1 level；however, the patient still had
occasional shooting pain over the leg. After discussion

Patient 1, a 55-year-old male with AS for 20 years,

with the patient, we administered an ultrasound guided

experienced right buttock pain and soreness for 6

caudal injection with 40 mg triamcinolone in 12 mL 0.1%

months with a visual analogue scale (VAS) score of 8.

levobupivacaine (Fig. 4). The patient reported a pain

He complained of localized buttock area pain with right

relief of more than 40% for 1 week. He subsequently

leg weakness when walking or riding in a wheelchair.

received a second caudal injection and claimed a 40%

Tramadol was administered to the patient with no

improvement for more than 1 month.

result. A pelvis X-ray revealed AS with the bamboo

Patient 3, a 48 year-old male with AS for 5 years,

spine, fusion over the bilateral SI joints, and pubic

was transferred from the orthopedic clinic due to an

symphysis (Fig. 1). After discussing with the patient,

episode of sciatica with severe pain and radiation to

we arranged an ultrasound-guided caudal epidural

the foot. X ray showed AS changes over the spine,

injection for analgesia and a diagnostic survey. We

bilateral SI joints and left hip joint. Diclofenac and

placed the patient in a lateral decubitus position rather

tramadol were prescribed but with no effect. An MRI

than the routinely used prone position, because of his

scan of the lumbar spine, lower limbs electromyography,

cervical spine deformity and difficulty to lie down. After

and nerve conduction studies were arranged; however

aseptic preparation, we located the sacral hiatus under

they demonstrated a normal structure and no obvious

ultrasound guidance and a 23G needle was inserted

abnormal neurogenic findings. Because pain control for

through the sacrococcygeal ligament into his sacral

the patient was unsatisfying, we used a caudal block

hiatus without difficulty (Fig. 2). A total of 14 mL (0.1%

(0.05% levobupivacaine + triamcinolone 40mg, total 20

levobupivacaine + triamcinolone 40mg) was injected.

mL) under ultrasound guidance as the diagnosis block.

Pain relief was achieved approximately 3 minutes after

We followed up 2 weeks later and the patient claimed

the injection. Two weeks later, the patient revisited our

that his backache had substantially improved (>80%

pain clinic, reporting that pain had improved at 30% for

as per the VAS). The summary of all three cases is

4 days. We subsequently administered the second and

presented in Table 1.

third caudal epidural injections mainly at a two-week
interval. The patient reported a 70% pain relief for 1
week after three caudal injections, and a concomitant
muscle power improvement was observed. He could
walk easily after three caudal epidural injections.
Patient 2, a 64 year-old male with AS over 20 years,
42

Discussion
AS is an uncommon chronic inflammatory disease
involving the articulation of the spine and adjacent
soft tissues [3]. Although highly variable between

Ultrasound caudal injection in AS

individuals, bone formations including osseous fusion

and can prevent many drug related complications.

(ankylosis) of the SI joints, vertebral apophyseal joints,

In conclusion, new imaging techniques may

costovertebral joints, and posterior spinal ligaments, and

change the management of pain control for patient

syndesmophyte formation arises over time and lead to

in AS patients, and our experience suggests that the

immobility along with a susceptibility to spinal fractures

caudal canal area might be a region spared from the

[1]. However, limited reports have discussed caudal

inflammation process in AS patients. Image-guided

epidural injection for pain control in AS patients. A case

caudal block might be a safe and effective approach for

report discussed caudal anesthesia for hip surgery in AS

pain treatment in such patients.

patients [4]. Accidentally intraosseous injection for AS
patients had been reported during a caudal anesthesia
without image guidance [5]. Carefully identifying the
surrounding anatomy under ultrasound guidance to
reduce complications is a reasonable approach. The main
purposes of AS treatment are to reduce symptoms of pain
and stiffness and to restore patient’s posture to improve
long-term quality of life [6]. However, as radiographic
progression varies between individuals, ultrasoundguided caudal injection is a reasonable option. Pain in
AS is neuro-immune collaboration [7].
Ultrasonography is considered an assessment tool for
predicting the feasibility of central neuraxial blockade
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Table 1 Patient characteristics
Patient 1

Patient 2

Patient 3

Age

55

64

48

Gender

male

male

male

Disease duration(Y)

20

20

5

X-ray grade[10]

3

3

4

Caudal

diagnostic

treatment

diagnostic

Reported pain relief

70%

40%

80%

Fig. 3 X ray showed advanced ankylosing spondylitis involving spine.

Fig.1 X ray showed bamboo spine; fusion of bilateral sacroiliac joints

Fig. 4 Ultrasound-guided caudal block. Needle punctured through the
sacrococcygeal ligament and advanced to enter the sacral hiatus.

Fig. 2 Ultrasound-guided caudal block.
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超音波導引尾骨硬脊膜外注射 (caudal injection)
於僵直性脊椎炎患者
--- 病例報告
王嘉睿 1, 蔡玉娟 2 , 劉彥青 1, 董盈秀 1
僵直性脊椎炎患者若遇開刀需做麻醉會遇到困難呼吸道及半身麻醉不易的問題，但
下背痛也是僵直性脊椎炎患者常見的問題。過去有案例是以尾骨硬脊膜外注射成功完成
髖關節手術，但很少討論影像導引應用於僵直性脊椎炎患者的疼痛治療上。我們用超音
波導引的方式成功注射了尾骨硬脊膜外注射於三例僵直性脊椎炎患者並得到不錯的疼痛
緩解效果。在超音波的導引下可以清楚的看見患者薦骨裂孔與薦尾韌帶的鈣化程度，並
幫助完成疼痛注射治療。此後或許可用影像導引尾骨硬脊膜外注射的方式為類似患者做
一個安全且有效的慢性疼痛處置。

關鍵字 : 慢性下背痛、 尾骨硬脊膜外注射 、僵直性脊椎炎
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Opioid-sparing multimodal analgesia for recurrent sciatic pain
Tz-Ping Gau 1, Yu-Chun Chen2, Yu-An Lo3, I-Cheng Lu3, Po-Nien Chen1
Sciatic pain is often caused by a lumbar herniated disc, degenerative disc
disease or spinal stenosis. Typically, pain starts in the buttocks and runs down the
back of the leg to the foot. It is often treated with medications (anti-inflammatory

Taiwan J. Pain

drugs, muscle relaxants, opioids, tricyclic antidepressants, or antiepileptic drugs),

2018;28(2) : 46-50

physical therapy, steroid injections and surgery. Herein we report a case of severe
recurrent right sciatic pain in a 71-year-old man referred to our pain clinic The

Key Words:

patient presented persistent pain (numeric rating scale 8/10) originating from the

sciatic pain,

lower back running down into the right thigh and intermittent claudication. His

multimodal analgesia,

otolaryngologist had prescribed him 20mg oxycodone per day. MRI of the lumbar

epidural steroid injection,

spine revealed a grade 1 spondylolisthesis at L5-S1, degenerative disc disease

opioids

at L5-S1 and herniated discs at L3-4, L4-5 and L5-S1. The patient received one
caudal epidural steroid injection and was prescribed 10mg oxycodone per day. The
patient’s pain intensity and life quality improved greatly during a 9 month followup period. Physicians may want to consider multimodal analgesia instead of opioids
to resolve chronic sciatic pain in patients unwilling or unable to receive surgery.

Introduction
Sciatic pain, which is a descriptive term rather than
a diagnosis, refers to pain that radiates along the sciatic
nerve. It is typically felt in the buttocks, down the back
of the leg, and possibly to the foot and is often caused
by a herniated disc, degenerative disc disease or lumbar
spinal stenosis. The term is also used to describe the
radiculopathy that occurs when parts of the sciatic
nerves are irritated or pinched [1]. The prevalence of

sciatic pain varies from study to study, ranging from 1.2%
to 43%.[2] While sciatic pain often improves with time
and nonsurgical care, some of its associated symptoms,
including progressive weakness, loss of leg sensation
and incontinence, may suggest potentially serious sciatic
nerve injury warranting surgery[1]. One common way
to manage the pain is the administration corticosteroids
via caudal, interlaminar, or transforaminal routes into
lumbar epidural space[1, 3]. Although caudal epidural
corticosteroids injections are reported to be effective,
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safe and simple[4], nowadays ultrasound-guide caudal

(figure 1B.) revealed grade 1 spondylolisthesis at L5-S1,

blocking has become a newer reliable treatment

degenerative disc disease at L5-S1 and herniated discs

associated with higher rates of success and lower risk

at L3-4, L4-5 and L5-S1. A neurosurgeon suggested

of accidental intravascular injection [5]. Multimodal

surgical decompression, but the patient refused. To try

analgesia had become important approach to reduce

to treat the patient non-surgically and relieve his pain,

usage and dosage of opiates.[6] In this case report,

we administered a real-time ultrasound-guided caudal

we discuss the multimodal analgesic management of

epidural steroid injection consisting of triamcinolone

a patient with severe recurring sciatic pain previously

40mg, 2% lidocaine 20mg and normal saline 12 ml, in

prescribed oxycodone by an otolaryngologist. Our

total 14ml in 2018/4. The patient’s right sciatic pain was

multimodal approach involved ultrasound-guided caudal

much relieved. Intermittent claudication was improved

epidural block to control the patient’s pain and reduce

with walking distance increased from 20m to 200m and

his use of oxycodone.

NRS score during walking and rest were reduced from

Case presentation

8-9/10 to 4-5/10, and 7 to 4-5, respectively. One month
later, his condition was continuously improved with
no claudication. We added 5mg oxycodone Pro re nata

This case involved a 71-year-old man who had

(PRN) at his 3rd month follow-up for his daily activity

chronic obstruction pulmonary disease (COPD) and had

much more increased. His NRS pain intensity score

previously received right side neck surgery for buccal

during walking and rest was found to remain at 2/10 and

tumor in January, 2018. The patient began complaining

1/10, respectively at his 9-month follow-up, his NRS

to his otolaryngologist about persistent generalized

time chart as table 1.

pain and soreness, emanating from his lower back
to right thigh and leg accompanied with intermittent
claudication starting from March, 2018. The pain was

Discussion

assigned a numeric rating scale (NRS) pain intensity

Initially, sciatic pain is commonly treated with

score of 7/10 at rest and 8-9/10 in motion. Aggravating

medications and physical therapy. Painkillers (e.g.,

factors included walking and body movement. His

nonsteroidal anti-inflammatory drugs, and opioids)

otolaryngologist prescribed him daily oxycodone (20mg)

and other adjuvant medications, including antiepileptic

and referred him to our pain clinic for further treatment.

drugs, gabapentin, pregabalin, antidepressant agents

Under the impression of right sciatic pain, we

(e.g., tricyclic agents), and muscle relaxants, are also

arranged for him to receive x-ray imaging and magnetic

commonly used.[1, 7, 8] Because opioids have been

resonance imaging (MRI) studies to assess the condition

associated with many problems, including uncertainties

of his spine and started him on oral tramadol 100mg

about long-term efficacy and safety for chronic back

twice a day (BID) to titrate oxycodone. Tracing back his

pain and complications related to overdose), their use is

history, we found that his sciatic pain probably started in

controversial and medicine has looked for ways to avoid

2015 as a result of lumbar spinal stenosis. X-ray (Figure

or reduce their use.[9] Although patients who have had

1A.) revealed spondylosis deformans of thoracolumbar

sciatica for 6 to 12 weeks for which they have received

spine and compression fracture at L1. Lumbar MRI

lumbar disk surgery have faster and more pronounced
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pain relief than patients treated conservatively [10],

constipation. We also prescribed oxcarbazepine 150mg

there are some patients with lumbar canal stenosis for

BID but severe dizziness was noted as side effect,

whom surgical intervention is not indicated. For such

therefore we try to prescribe pregabalin to patient but

patients, caudal epidural injections of glucocorticoids

patient was not able to afford the cost. There is still

have become an alternative treatment of their pain [11].

limitation of this multimodal analgesia as analgesic

One prospective study has reported that multimodal pain

effect was not enough after patient recovery from

management can be used effectively to treat patients with

claudication and his increased daily activity. We

lumbar radiculopathy.[6] Our case had spondylolisthesis

achieved analgesic effect by prescribing 5mg oxycodone

related claudication, was not thought to be able to benefit

PRN. The total opioid usage was reduced from 20mg

much from surgical intervention, and did not want

oxycodone to 10mg oxycodone. And the analgesia effect

surgery. Thus, we tried a multimodal analgesia approach

of caudal epidural steroid injection still remain effective

to help him relieve his pain and regain functionality

at the follow up on 2018/12.

while reducing the need for opioid.
Our patient was first prescribed daily oxycodone
(20mg) for sciatic pain by his otolaryngologist.

Conclusion

Although oxycodone duration can last for 10-12

In conclusion, we were able to successfully alleviate

hours, but the analgesic effect was not achieved. We

sciatic pain and claudication using a multimodal

thus replaced oxycodone with tramadol which was

analgesia approach, which included real time ultrasound-

believed to be a relative weak potency opioid. In order

guided caudal epidural block with steroid and lidocaine

to be equianalgesic and enough analgesic coverage

injection and the administration of opioid. We were also

time, we thus prescribed oral tramadol 100mg as BID.

able to do this while reducing oral oxycodone dosage.

But the analgesic effect was still ineffective. And

At nine-month follow up, analgesia was found to remain

caudal epidural steroid injection was then considered.

effective. Physicians may want to consider similar

We injected a combination of corticosteroids and

multimodal analgesia approaches when treating sciatic

lidocaine, because these corticosteroids accumulate

pain in patients for whom surgery is not indicated.

at higher local concentrations and have been found
to exert a better therapeutic effect on inﬂamed nerve
root when injected into the epidural space than oral or
intramuscular injection[4]. Also, our patient had no
motor blockade with diluted lidocaine. We chose to
use real-time ultrasound-guided caudal epidural steroid
injection because it has been found to provide accurate
images, have a better success rate, require fewer needle
passes, and have fewer complications, compared to nonultrasound-guide procedure.
We later on replaced tramadol with oxycodone,
because patient experienced severe side effect of
48
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Table 1.
Survey Time

2018/
Mar

2018/
Apr

2018/
May

2018/
Jun

2018/
Jul

2018/
Oct

2018/
Dec

Motion Pain NRS

8-9

7-8

4-5

3

4

3

2

Resting Pain NRS

7

7-8

4-5

3

6

1

1

Analgesic regimen

Oxycodone 10mg
BID
(from ENT)

Tramadol 100mg
BID+ caudal
epidural injection

Oxycodone 10mg
QD+
Oxcarbazepine
150 mg BID
APAP
500mg BID

Oxycodone 10mg
QD+
APAP
500mg BID

Oxycodone
10mg QD +PRN
oxycodone 5mg

Oxycodone
10mg QD +PRN
oxycodone 5mg

Oxycodone
10mg QD +PRN
oxycodone 5mg

APAP= Acetaminophen
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Figure 1. Lumbar spine image prior to epidural steroid injection
1A). X-ray revealed that Grade 1 spondylolisthesis, L5 on S and spondylolysis on the bilateral at L5. 1B). MRL
showed that 1) Disc bulges with thecal sac indentation at L1-2 through L5-S1 2) Neural foraminal encroachments on
the bilateral at L2-3 through L5-S1 and 3) Desiccated disc with reduced disc height at L5-S1.
1A)

1B)

Figure 2. Caudal block under ultrasound guidance.
2A) Ultrasound image of the sacral hiatus in longitudinal view, depicting the sacrococcygeal ligament which needle
path have to advance through. 2B) Caudal injection was further confirmed by color Doppler showing the injected
mixture flow.
2A).
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2B).

復發性坐骨神經痛病患的多模式止痛以減少嗎啡類用量
高子平 1, 陳宇春 2, 羅妤安 3, 盧奕丞 3, 陳柏年 1
坐骨神經痛主要是因為腰椎間盤突出 , 退化性椎間盤疾病以及腰椎管狹窄症所導致
的。典型症狀包含臀部及延伸到腿部的疼痛。建議的治療方法包括藥物治療 ( 抗發炎藥、
肌肉鬆弛劑、嗎啡類止痛藥、三環抗憂鬱劑、抗癲癇藥物 )、物理治療、類固醇注射以及
手術。一位 71 歲的男性病患因為口腔手術後嚴重且反覆發作的坐骨神經痛，由耳鼻喉科
醫師轉介過來，他的持續性疼痛達到疼痛分數 8/10，痛覺從後背延伸到大腿，並伴隨著
間斷性的跛行。轉介前的用藥是每天 oxycodone 20 毫克。腰部脊椎核磁照影顯示他有腰
椎第五節及薦椎第一節間滑脫，同時腰椎第三及第四節、第四及第五節與腰椎第五節及
薦椎第一節間都有椎間盤突出。我們為他施打尾椎硬膜外類固醇注射並減少 oxycodone
一半使用量至每天 10 毫克。在之後 9 個月的追蹤上，他的疼痛指數大幅下降，生活品質
也有長足進步。我們認為這樣的多模式止痛方案可以用在於減少嗎啡類止痛藥的使用量
以及有效改善慢性坐骨神經痛，特別是應用在那些不願意或是無法接受手術的病患們身
上。

關鍵字 : 坐骨神經痛，多模式止痛，硬膜外類固醇注射，嗎啡類止痛藥
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