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ABSTRACT
Aim: Chronic pain management is crucial in geriatric pain manage-
ment. Sympathetic ganglion blocks are minimally invasive proce-
dures performed in pain conditions associated with the sympa-
thetic system, such as cancer-related, ischemic, and neuropathic 
pain. Data regarding the effectiveness and safety of these blocks 
in elderly patients are limited. This study evaluates the effects of 
sympathetic ganglion blocks on pain intensity, opioid consump-
tion, and complications.

Materials and Methods: This retrospective cohort study included 
417 patients aged ≥65 years who underwent a sympathetic gan-
glion block. Procedures included stellate, thoracic and lumbar 
sympathetic, celiac, splanchnic, hypogastric, and impar ganglion 
blocks. Pain intensity was assessed using the Visual Analog Scale 
(VAS), and opioid use was converted to morphine equivalents. 
Complications were classified as minor or major.

Results: Visual analog scale scores significantly decreased from 
7.88±0.89 at baseline to 3.98±1.30 at 1 month and 5.76±1.51 
at 3 months (p <0.001). Daily opioid consumption was reduced 
from 90.38±99.45 mg/day to 36.39±33.36 mg/day at 3 months 
(p <0.001), with the most pronounced decrease in malignant pa-
tients. Complications were observed in 35% of patients, primarily 
minor (e.g., orthostatic hypotension, Horner syndrome), while ma-
jor complications were rare (e.g., pneumothorax).

Conclusion: Sympathetic ganglion blocks effectively reduce pain 
and opioid use in elderly patients with chronic pain of malignant 
and nonmalignant origins. Although complication rates are note-
worthy, safety can be ensured with careful patient selection and 
follow-up.
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ÖZET
Amaç: Yaşlı hastalarda kronik ağrı yönetimi büyük önem taşımak-
tadır. Sempatik ganglion blokları, kanserle ilişkili, iskemik ve nöro-
patik ağrı gibi sempatik sistem ile ilişkili ağrı durumlarında uygu-
lanan minimal invaziv girişimlerdir. Bu blokların yaşlı hastalardaki 
etkinliği ve güvenliği ile ilgili veriler sınırlıdır. Bu çalışma, sempatik 
ganglion bloklarının ağrı şiddeti, opioid tüketimi ve komplikasyonlar 
üzerindeki etkilerini değerlendirmektedir.

Gereç ve Yöntem: Bu retrospekstif kohort çalışmasına 65 yaş ve 
üzeri sempatik ganglion bloğu uygulanan 417 hasta dâhil edildi. 
Uygulanan işlemler arasında stellat, torasik sempatik, lomber sem-
patik, çölyak, splanknik, hipogastrik ve impar ganglion blokları yer 
aldı. Ağrı şiddeti Görsel Analog Skala (VAS) ile ölçüldü ve opioid 
tüketimi morfin eşdeğerine çevrildi. Komplikasyonlar minör ve ma-
jör olarak sınıflandırıldı

Bulgular: VAS skorları başlangıçta 7,88±0,89 iken, 1. ayda 
3,98±1,30 ve 3. ayda 5,76±1,51’ye anlamlı şekilde azaldı (p 
<0,001). Günlük opioid tüketimi 90,38±99,45 mg/gün’den 3. ayda 
36,39±33,36 mg/gün’e düştü (p <0,001); en belirgin azalma ma-
lign hastalarda gözlendi. Hastaların %35’inde komplikasyon gö-
rüldü; bunlar çoğunlukla minör (örneğin ortostatik hipotansiyon, 
Horner sendromu) iken, majör komplikasyonlar nadirdi (örneğin 
pnömotoraks).

Sonuç: Sempatik ganglion blokları, malign ve nonmalign kökenli 
kronik ağrısı olan yaşlı hastalarda ağrı ve opioid kullanımını etkili 
şekilde azaltmaktadır. Komplikasyon oranları dikkate değer olmakla 
birlikte, dikkatli hasta seçimi ve izlem ile güvenlik sağlanabilir.

Anahtar kelimeler: analjezik ajanlar; ağrı; kronik; yaşlı; postoperatif 
komplikasyonlar; sempatik ganglionlar; bloklar
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Introduction

Advances in healthcare have increased life expectancy 
and expanded the elderly population (1). Aging is asso-
ciated with multiple health problems, including pain, 
which is common but not a natural part of healthy ag-
ing (2,3). Musculoskeletal, vascular, neuropathic, and 
cancer-related pain are more prevalent in older adults 
(4). Pain management in this population is often 
challenging because of comorbidities, polypharmacy, 
physiological changes, drug interactions, and variable 
treatment responses (5). Minimally invasive interven-
tions may improve outcomes by reducing analgesic 
requirements, limiting drug-related adverse effects, 
and improving quality of life (6). Sympathetic gan-
glion blocks are minimally invasive techniques used 
for autonomic-related conditions such as visceral and 
ischemic pain, cancer-related pain, and neuropathic 
pain (7). These techniques, including stellate, thorac-
ic and lumbar sympathetic, splanchnic, celiac, impar, 
and hypogastric ganglion blocks, have been used for 
more than a century (8). Previous studies have shown 
that these blocks reduce pain scores and analgesic use, 
improve quality of life and function, and have accept-
able safety profiles in malignant and nonmalignant 
conditions (8,9). However, most studies include het-
erogeneous age groups, and the efficacy and safety of 
these techniques remain less clear in elderly patients. 
Studies specifically focusing on older adults are limited 
(3–5,10–13). This study aimed to evaluate the effects 
of sympathetic ganglion blocks on pain intensity, opi-
oid requirements, and complications in elderly patients 
and to assess the role of minimally invasive interven-
tions in chronic pain management in this population.

Materials and Methods

This retrospective file review study was approved by the 
local ethics committee (approval number: 2024/154). 
Data from patients aged ≥65 years who underwent 
sympathetic ganglion block between January 1, 2010, 
and December 1, 2023 were evaluated. Inclusion crite-
ria were: i) age ≥65 years, ii) stellate, thoracic sympa-
thetic, lumbar sympathetic, celiac, splanchnic, superior 
hypogastric, or impar ganglion block or neurolysis, iii) 
complete records (pain scores, ≥3-month follow-up, 
opioid doses), iv) malignant or nonmalignant pain, 
v) pain duration ≥3 months, vi) Visual Analog Scale 
(VAS) ≥4, and vii) inoperable pain conditions. Patients 
with incomplete data or missing follow-up were exclud-
ed. Data were obtained from the hospital information 

system and manuscript files using procedure codes. All 
data were anonymized. Recorded variables included 
age, sex, pain etiology and character, opioid consump-
tion (converted to morphine milligram equivalent 
[MME]), complications (minor or major), and VAS 
scores before treatment and at 1 and 3 months (14). 
Minor complications were defined as reversible con-
ditions without life-threatening risk, whereas major 
complications included permanent or life-threatening 
events. A total of 417 patients were included. Informed 
consent was obtained from all patients. All procedures 
were performed in the operating room by an experi-
enced pain specialist under sterile conditions, standard 
monitoring, intravenous access, and minimal sedation 
(midazolam 0.05–0.1 mg/kg) (15). Target levels were 
identified with fluoroscopy (GE OEC 9900 C-Arm), 
and correct needle position was confirmed with con-
trast material before injection. After excluding vascular 
spread, sympathetic blocks were performed. In non-
malignant cases, 0.5% bupivacaine (2.5 ml) + 16 mg 
dexamethasone + saline (total 4–15 ml) was used. In 
malignant cases, the same solution (3–10 ml) was ap-
plied before neurolysis. Neurolytic agents included 6% 
phenol (5–10 ml) or 96% alcohol for celiac blocks.

Statistical analyses were performed using IBM Statistical 
Package for Social Sciences (SPSS) program version 
27. Normality was assessed by kurtosis–skewness and 
the Kolmogorov-Smirnov test. Continuous variables 
were presented as mean ± SD and categorical variables 
as percentages. Parametric tests (t-test, ANOVA with 
Bonferroni correction) or nonparametric tests (Mann-
Whitney U, Kruskal-Wallis) were used as appropri-
ate. Changes over time were analyzed using Two-Way 
Repeated Measures ANOVA and Mixed Effect Models. 
Categorical variables were compared using the Chi-
square test. Statistical significance was set at p <0.05.

Results

Demographic characteristics, including age, sex, ma-
lignancy status, pain characteristics, and location, are 
shown in Table 1. The most frequent etiologies were 
peripheral artery disease (30.2%), coccydynia (18%), 
pancreas (6.7%) and stomach (6%) cancers, followed 
by ovarian (5.3%), rectal (4.6%), bladder (3.4%), pros-
tate (2.2%), colon (1.4%), hepatocellular and vulvar 
(0.2%) cancers, phantom pain (3.1%), sympathetic 
dystrophy (2.9%), chronic pelvic pain (1.9%), diabetic 
neuropathy (1.4%), ischemic heart disease (1.4%), and 
chronic pancreatitis (1.4%). Block distribution was 
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(β=−0.004, p=0.775) and gender (t=1.12, p=0.261) 
showed no effect on VAS. Baseline VAS was higher 
in patients with complications (8.23±0.9) than those 
without (7.69±0.82) (t=−6.139, p<0.001), and VAS 
reduction was greater in these patients (F=27.228, 
η²=0.062, p<0.001).

Changes in Analgesic Amount
Baseline opioid use averaged 209.51±100.99 mg/
day in malignant and 40.54±36.70 mg/day in non-
malignant patients. At 3 months, doses decreased 
to 73.88±35.23 mg/day and 20.71±15.04 mg/day, 
respectively (p<0.001), with greater reduction in 
malignancy (F=645.810, η²=0.609, p<0.001) (Fig. 
3). Opioid reduction was greatest in visceral pain 
(Kruskal-Wallis H=157.82, p<0.001). Significant de-
creases were also observed in ischemic and mixed pain 
(p<0.001), but not in neuropathic pain (p=0.052). 
Opioid use decreased across all block types, with 

Table 1. Demographic data are summarized.

Variable Description Count (n) Percentage (%)

Age *(years) Mean ± SD 78.3±6.6

Gender Male 166 39.8%

Female 251 60.2%

Malignancy 
status

Malignant 124 29.7%

Non-malignant 293 70.3%

Pain character Visceral 170 40.8%

Ischemic 131 31.4%

Mixed 63 15.1%

Neuropathic 53 12.7%

Region Pelvic 152 36.5%

Lower extremity 119 28.5%

Abdomen 70 16.8%

Upper extremity 66 15.8%

Thorax 10 2.4%
n: number of samples; total number of samples: 417; *: age data are presented under the count 
column, including the mean and standard deviation.

Table 2. Changes in VAS scores over time by pain type

Pain Type Baseline 
(Mean ± SD)

Month 1 
(Mean ± SD)

Month 3 
(Mean ± SD)

p value

Visceral 8.25±1.04 3.23±1.15 4.77±1.36 <0.001

Neuropathic 7.68±0.61 4.64±0.98 6.47±1.05 <0.001

Ischemic 7.72±0.60 4.50±1.24 6.47±1.29 <0.001

Mixed 7.40±0.79 4.38±0.99 6.35±1.17 <0.001

VAS: Visual Analog Scale; SD: standard deviation.
The repeated measures ANOVA test was used to evaluate changes over time.
p values indicate the statistical significance of changes in VAS scores from Baseline to Month 1 
and Month 3 within each pain type.

Figure 1. Changes in Visual Analog Scale (VAS) scores over time following 
sympathetic blocks in non-malignant and malignant conditions are presented. 
Baseline VAS values before the block, as well as VAS scores at the 1st and 3rd 
months after the block, are shown with standard deviation error bars.

Figure 2. Changes in Visual Analog Scale (VAS) scores over time are presented 
based on the type of sympathetic block.

stellate (14.6%, n=61), thoracic sympathetic (3.6%, 
n=15), splanchnic (5.5%, n=23), celiac (11%, n=46), 
lumbar sympathetic (28.5%, n=119), superior hypo-
gastric (15.3%, n=64), and impar (21.3%, n=89).

Visual Analog Scale Trends

Visual analog scale scores decreased significantly in 
both malignant and nonmalignant groups, with a great-
er reduction in the malignant group. Malignant pa-
tients: pretreatment 8.50±0.97, 1st month 2.92±0.92, 
3rd month 4.30±1.07; nonmalignant patients: 
7.62±0.71, 4.43±1.17, and 6.37±1.23 (F=120.096, 
η²=0.224, p<0.001) (Fig. 1). Visual analog scale de-
clined significantly across all block types (p<0.05), 
with the greatest decrease after celiac block (F=20.460, 
η²=0.230, p<0.001) (Fig. 2). Visual analog scale de-
creased in all pain types, most prominently in visceral 
pain (F=34.013, η²=0.198, p<0.001) (Table 2). Age 
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Table 3. Analgesic consumption at 1st and 3rd months across different block types and time-related effects

Block type
Baseline analgesic consumption 

milligrams (Mean ± SD)
3rd month analgesic consumption 

milligrams (Mean ± SD) t-test p value

Stellate block 32.30±25.24 15.16±8.92 6.901 p <0.001

Thoracic sympathetic block 24.67±16.85 14.17±8.85 3.688 p=0.002

Splanchnic block 188.26±25.16 66.96±19.52 26.366 p <0.001

Celiac block 288.70±83.34 92.07±28.86 16.882 p <0.001

Lumbar sympathetic block 38.15±21.44 21.64±11.53 12.181 p <0.001

Hypogastric block 169.69±65.14 67.66±30.90 17.435 p <0.001

Ganglion impar block 26.29±19.00 15.25±9.63 7.755 p <0.001

The table presents the mean ± standard deviation (SD) of analgesic consumption at the 1st and 3rd months for different block types, along with statistical results. The t-values indicate the significance of 
reductions in analgesic consumption for each block. Celiac block showed the largest reduction compared to other blocks (Bonferroni correction, p <0.001).
SD: standard deviation; t: t-test statistic; p: probability value.

Figure 3. Box plot illustrating the changes in analgesic dosage over time for malignant and non– malignant conditions at 
the 1st and 3rd months. The red lines within the boxes represent the median values, indicating the central tendency of 
the data. The boxes display the interquartile range (IQR), which encompasses the middle 50% of the data. The whiskers 
(lines extending from the boxes) represent the range of values within 1.5 times the IQR from the first and third quartiles. 
Black dots outside the whiskers indicate outlier values that fall beyond this range.

the largest reduction after celiac block (F=325.416, 
η²=0.826, p<0.001) (Table 3). Age and gender showed 
no effect (p>0.05). Pretreatment opioid use was higher 
in patients with complications (133.39±113.79 mg/
day) than those without (67.21±82.15 mg/day), de-
creasing to 49.97±39.31 mg/day and 29.08±27.04 
mg/day at 3 months, with greater reduction in patients 
with complications (F=41.816, η²=0.092, p<0.001).

Complications
Complications occurred in 146/417 patients (35.0%) 
and were classified as minor or major. Age and gender 
were not significant (p>0.05). Complications were more 

frequent in malignancy (56.91%) and in neuropathic 
(45.28%) and visceral pain (48.24%). Rates were high-
est after celiac block (82.61%) and abdominal blocks 
(67.14%) (Chi-square=101.19 and 68.27, p<0.001).

Minor Complications
Orthostatic hypotension was most common (n=64), 
mainly after celiac (n=34), splanchnic (n=7), lumbar 
sympathetic (n=4), superior hypogastric (n=17), and 
impar (n=2) blocks, resolving in 15.4 days with con-
servative treatment. Horner syndrome (n=27) oc-
curred after stellate (n=25) and thoracic (n=2) blocks 
and resolved within 6 hours. Transient sensory-motor 
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neurolytic agents applied in malignancy on neural 
structures involved in pain transmission and percep-
tion (16). These agents disrupt pain transmission by 
denaturing proteins, damaging myelin, and destroying 
tissue in ganglia (17). Previous studies have reported 
that neurolytic celiac, splanchnic, and superior hypo-
gastric ganglion blocks applied in pelvic and abdomi-
nal malignancies reduce pain intensity (18). Our study 
demonstrates that similar benefits can also be achieved 
in elderly patients.

In our study, we observed significant pain score re-
ductions in patients with neuropathic, ischemic, and 
mixed pain profiles. In ischemic, neuropathic, and 
mixed-type pain, these blocks may be effective due to 
vasodilation, increased tissue perfusion, disruption of 
the sympathetic reflex cycle, and suppression of a pos-
sible neuropathic sympathetic component (19). We 
have shown that VAS values decrease most significant-
ly with celiac block applications, especially in visceral 
pain. We think that this effect may be related to the 
fact that visceral pain is transmitted more by sympa-
thetic afferents, that sympathetic system-related pain 
has a more homogeneous innervation area, and that it 
has a more specific anatomical location (20). Kwon et 
al. (21) reported that celiac ganglion blocks are effec-
tive in their studies of patients with abdominal malig-
nancy. Our study is consistent with this study in terms 
of observing this effect in elderly patients.

Our second finding was that sympathetic blocks sig-
nificantly reduced opioid consumption. This effect has 
been reported in many studies on sympathetic gangli-
on block applications (22–24). However, our findings 
are particularly important in elderly patients by reduc-
ing drug interactions, polypharmacy-related incom-
patibilities, and side effects (25). Elderly patients are 
among the most vulnerable groups in pain palliation 
because of comorbidities, immunosuppression, cogni-
tive problems, and opioid-related adverse effects (26). 
In our study, both opioid consumption and VAS val-
ues decreased significantly in malignant and nonma-
lignant groups. This reduction is especially valuable 
in malignant patients by lowering the risks associated 
with high opioid doses, including respiratory depres-
sion, immunosuppression, and metabolic side effects, 
and thereby improving quality of life (21,27).

In our study, the decrease in opioid consumption in neu-
ropathic pain was borderline significant (p=0.052) and 
was lower than in other types of pain (visceral, ischemic, 
mixed pain). The reasons for this are: i) the relatively 

deficit occurred in 25 patients (paresthesia n=17, 
weakness n=8) after stellate (n=1), thoracic (n=3), 
lumbar (n=12), hypogastric (n=2), and impar (n=7) 
blocks and resolved within 12 hours. Diarrhea oc-
curred in 10 patients after celiac (n=6) and hypogastric 
(n=4) blocks and resolved within 6 days. Hematoma 
occurred in 3 patients after stellate (n=2) and impar 
(n=1) blocks and resolved within weeks. One abscess 
after impar block resolved within one week. Mild reac-
tions (n=3) and dysphagia/hoarseness (n=4) resolved 
conservatively. Discitis occurred in 3 patients after 
transdiscal hypogastric (n=2) and celiac (n=1) blocks 
and was treated with antibiotics for 36.6 days.

Major Complications
Hemidiaphragmatic paralysis developed after splanch-
nic block in one patient and resolved within 48 hours. 
Three pneumothoraces occurred after stellate, thoracic 
sympathetic, and splanchnic blocks; one required 
thoracostomy and intensive care, while two were dis-
charged after 48-hour observation. Two intercostal 
nerve injuries were treated with thoracic sympathetic 
block and managed with gabapentin and amitripty-
line. No deaths occurred.

Discussion
In our study, we evaluated the effects of sympathetic 
blocks applied to elderly patients on pain intensity, 
opioid consumption, and complication profile. The 
most important finding was that sympathetic blocks 
significantly reduced pain intensity and opioid con-
sumption in both malignant and nonmalignant pain. 
In addition, although the complication rate was rela-
tively high, it was mainly minor. The number of stud-
ies evaluating sympathetic ganglion blocks in elderly 
patients is limited (10–13). These studies mostly focus 
on a few block types (impar, stellate, and celiac blocks) 
and on pain with specific etiologies such as pancreatic 
cancer, subarachnoid hemorrhage, and radiation-in-
duced proctitis. Our study is valuable because it evalu-
ates the effects of multiple block types across a wide 
range of pain etiologies in the elderly.

Another finding of our study was that pretreatment 
VAS values significantly decreased in the first month 
after treatment and remained below baseline at the 
third month despite a partial increase. Although this 
decrease was also observed in nonmalignant cases, it 
was more pronounced in malignant cases. This may 
be explained by the irreversible destructive effects of 
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including those involving the elderly population, and 
clarification of complication risk factors, follow-up 
protocols, and patient selection criteria will yield sig-
nificant contributions.

Conclusion
Sympathetic ganglion blocks in the elderly improve qual-
ity of life, yield significant analgesic savings, and reduce 
pain despite the relatively high complication risk. These 
blocks can be safely applied with the right indication, 
appropriate method, and close follow-up, reducing pain 
and opioid requirements even in patients with complica-
tions. Our findings show the importance of minimally 
invasive treatments for chronic pain in the elderly and 
the need for more comprehensive research.
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