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ORIGINAL ARTICLE

Comparison of epidural and intravenous route for acute
and chronic postoperative pain control in patients with
gynecological malignancy

Jinekolojik maligniteli hastalarda akut ve kronik postoperatif agri icin epidural ve
intravendz yolun karsilastirilmasi

Bedih BALKAN," ©© Gokhan DEMIRAYAK,? © Halil CGETINGOK,? © Cihan COMBA,? © Yusuf Ziya YENER,'
Giilsiim Oya HERGUNSEL," © isa Aykut OZDEMIR?

Summary

Objectives: This study compared the effects of patient-controlled epidural and intravenous analgesia on acute and chronic
postoperative pain in patients who were operated on for gynecological malignancy.

Methods: Postoperatively, patient-controlled analgesia was administered via epidural route to Group 1 and the intravenous
route to Group 2. Pain was evaluated using the Visual Analog Scale (VAS) in the acute phase at postoperative 24 hours and at
6 months in the chronic phase.

Results: The VAS scores at 24 hours were lower in Group 1 than in Group 2 (3.29 vs 3.93; p<0.05). The VAS scores at 6 months
were 2.03 in Group 1 and 2.53 in Group 2, indicating no statistically significant difference (p>0.05). There was no significant
difference in the Leeds Assessment of Neuropathic Symptoms and Signs pain scale scores at 6 months (p>0.05).

Conclusion: The results showed that epidural and intravenous analgesia had a similar effect regarding the chronicity of pain
but better outcomes were achieved with epidural analgesia in the acute stage.

Keywords: Acute postoperative pain; chronic postoperative pain; epidural patient-controlled analgesia; gynecologic malignancy; intravenous pa-
tient-controlled analgesia.

Ozet

Amag: Jinekolojik malignite nedeniyle ameliyat edilen hastalarda epidural veya intravendz hasta kontrollii analjezinin akut ve
kronik postoperatif agri tizerine etkisini karsilastirmak.

Gereg ve Yontem: Postoperatif hasta kontrollii analjezi Grup 1 igin epidural yol ve Grup 2 icin intravendz yoldan uygulandi.
Agri, akut fazda postoperatif 24. saat ve kronik fazda 6. ayda Viziiel Analog Skoru (VAS) kullanilarak degerlendirildi.

Bulgular: 24. saatte VAS skoru Grup 1'de Grup 2'ye gore daha disiik bulundu (3.29 ve 3.93; p<0.05). Altinci aydaki VAS skorlari
istatistiksel anlamli farkliik géstermeyecek sekilde Grup 1'de 2.03 ve Grup 2'de 2.53 idi. Altici aydaki LANSS skorlarinda da
anlamli farkhhk yoktu (p>0.05).

Sonug: Bizim sonuclarimiz, akut dénemde epidural analjezi ile daha iyi sonuglar elde edilebilmesine ragmen epidural ve intra-
vendz analjezinin agrinin kronikligi icin benzer etkilere sahip oldugunu gésterdi.

Anahtar sézctkler: Akut postoperatif agri; kronik postoperatif agri; epidural hasta kontrolli analjezi; jinekolojik malignite; intravendz hasta kontrollt
analjezi.
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Introduction - 7 B 7 logical malignancy.™ In parallel to increased number
The incidence of gynecological malignancies has of patients, the number of oncological surgeries has
been increasingly recognized. According to the US been arising. Compared to traditional open surgical
National Cancer Institute, more than 100.000 indi- procedures, minimally invasive surgery has led to
viduals have been newly diagnosed with a gyneco- decreased postoperative pain in patients with gyne-
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cologic cancer.> 3 However, minimally invasive ap-
proach is not technically feasible in some patients
with gynecologic malignancy. When compare with
minimal invasive approach, the patients who had a
laparotomy for gynecologic malignancy tended to re-
quire significantly more narcotic and non-narcotic an-
algesics.™ Postoperative pain is still a major problem.
151 4,7-26.2% of patients underwent hysterectomy for
benign condition experience chronic postoperative
pain.® In addition, the disease itself and postopera-
tive chemotherapy complicate the management of
chronic postoperative pain in this patient population.

Surgery-related acute postoperative pain is an im-
portant, but modifiable risk factor for chronic post-
operative pain.”? Two analgesia methods are used
to prevent acute postoperative pain: multimodal
analgesia and preemptive analgesia.® Preemptive
analgesia is an anti-nociceptive treatment which is
initiated before surgery. Previous studies have dem-
onstrated that surgical stimuli increase the excitabil-
ity of dorsal horn neurons and avoidance of such
a scenario reduces postoperative hyperalgesia.”!
Multimodal analgesia is a pharmacological method
of pain management. It involves the administration
of two or more analgesic agents, which exert their
effects via different analgesic mechanisms, or pro-
cedures (i.e., peripheral nerve blocks)."” Although
there are a few studies that compared epidural and
IV patient-controlled analgesia for postoperative
pain control of patients with gynecologic malig-
nancy for acute period,"''*] there are no study for
chronic period.

In the present study, we aimed to compare the ef-
fects of epidural patient-controlled analgesia or
intravenous (IV) patient-controlled analgesia with
tramadol on acute and chronic postoperative pain
(nociceptive-neuropathic) in patients who were op-
erated through midline incision for gynecological
malignancy

Material and Methods

Study population

This study was conducted at Health Sciences Uni-
versity of Turkey, Bakirkdy Dr. Sadi Konuk Training
and Research Hospital between January 2017 and
July 2017. A total of 122 women who underwent
gynecologic oncology surgery due to primary en-
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dometrial or ovarian carcinoma were retrospective-
ly evaluated. The inclusion criteria followed: (a) ver-
tical midline incision, (b) staging surgery included
para-aortic lymphadenectomy up to the left renal
vein or primary debulking surgery for primary en-
dometrial or ovarian/fallopian tube/primary perito-
neal carcinoma, (c) ASA class I-lll. Exclusion criteria
included the following: (a) laparoscopic surgery, (b)
known allergy to the study drugs, (c) ASA Class IV-V,
(d) neurological disorders such as myotonia, myas-
thenia gravis, and Lambert-Eaton syndrome, (e) se-
vere cardiac arrhythmia (i.e., atrioventricular block),
using monoamine oxidase inhibitors, and (f) known
alcohol or opioid dependence.

The patients were divided into two groups with re-
gard to analgesia regimes. Group 1 received epidural
patient-controlled analgesia with bupivacaine and
fentanyl and Group 2 received IV patient-controlled
analgesia with tramadol.

Perioperative management

In the operating room, all patients underwent elec-
trocardiography and SpO, and non-invasive arterial
blood pressure were monitored using Datex Eng-
strom (Datex Ohmeda, Helsinki, Finland). The IV ac-
cess was maintained using a 20G cannula through
theantecubital vein. All patients received preemptive
analgesia with tramadol 100 mg and paracetamol
1000 mg preoperatively through IV route and pain
control was maintained with remifentanil infusion
during surgery. Before anesthesia induction, bal-
anced solution (4 mL/kg) was administered. Seda-
tion was given with midazolam (Dormicum®, Roche)
0.03 mg/kg and fentanyl 1 ug/kg (Fentanyl Citrate,
Roche). For anesthesia induction, propofol 1-2 mg/
kg, remifentanil (Ultiva®, GlaxoSmithKline) 0.5 pug/kg,
and rocuronium bromide 0.6-1 mg/kg were used.
Following orotracheal intubation, anesthesia main-
tenance was achieved with sevoflurane MAC 0.8-1
and remifentanil 0.0625-0.25 pg/kg/min.

In Group 1, a thoracic epidural catheter was placed
in the lateral decubitis position using an 18G Tuohy
needle (Perifix 701 G soft type-Braun) and postop-
erative epidural patient-controlled analgesia was
maintained with bupivacaine 125 mg and fentanyl
0.2 mg in 100 mL 0.9% NacCl solution (baseline rate:
1 mL; on-demand dose: 2 mL; lockout time: 20 min).
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In Group 2, an IV patient-controlled analgesia pump
was fitted postoperatively through tramadol 400 mg
in 100 mL 0.9% NaCl solution (baseline rate: 10 mg;
on-demand dose: 10 mg; lockout time: 12 min).
Data collection

In this retrospective cohort study, demographic data
including age, BMI, comorbidities and clinical data
including operative procedures, estimated blood
loss, need for blood transfusion, complications, radi-
ation therapy/chemotherapy applied and the Visual
Analog Scale (VAS) for pain at 24 h were obtained
from the electronical medical records of the patients.
In the VAS graded from 0 (no pain) to 10 (the worst
possible pain) daily.

VAS evaluated postoperatively at least 6 months
through face-to-face interviews for chronic phase by
a gynecologic oncology fellow. A written informed
consent was obtained from each patient at this step.
The Leeds Assessment of Neuropathic Symptoms
and Signs (LANSS) pain scale was also used to evalu-
ate neuropathic components of chronic pain (Table
1).In the LANSS scale, =12 points indicate neuropath-
ic pain, while <12 points indicate nociceptive pain.

The study protocol was approved by the local Ethics
Committee (No. 2017-167). The study was conduct-
ed in accordance with the principles of the Declara-
tion of Helsinki.

Statistical analysis

Statistical analysis was performed using the IBM
SPSS version 22.0 software (IBM Corp., Armonk, NY,
USA). Descriptive data were expressed in mean and
standard deviation (SD), median (min.-max.) values,
number (n), and frequency (%). The Kolmogorov-
Smirnov test was used to analyze the normality of
data distribution. Independent sample t-test and
Mann-Whitney U test were used to analyze quantita-
tive independent data. The chi-square test was used
to analyze qualitative independent data. A p value of
0.05 was considered statistically significant.

Results

Of 80 patients included in the study, 1 patient in
Group 1 (epidural analgesia group) withdrew her
consent and additional three patients were lost
to follow-up at 6 months. In Group 2, two patients
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were lost to follow-up at 6 months. A total of 74 pa-
tients were enrolled (Group 1, n=31 and Group 2,
n=43) (Fig. 1).

There was no significant difference in the age, BMI,
major comorbidities (diabetes mellitus, asthma, hy-
per-/hypothyroidism, hypertension, heart disease),
operative procedures, total operative time, estimated
blood loss, need for transfusion, complications and
radiation therapy/chemotherapy applied (p>0.05).
However, the number of patients on depression
treatment was higher in Group 2 than Group 1
(p<0.05). Demographic and clinical characteristics of
the patients are shown in Table 2 and Table 3.

The VAS scores at 24 h were lower in Group 1 than
Group 2 (3.29 vs 3.93; p<0.05). However, the VAS
scores at 6 months were 2.03 in Group 1 and 2.53
in Group 2, indicating no statistically significant dif-
ference (p>0.05). At 6 months, there was no signifi-
cant difference in the LANSS scores including both
five subdomains and allodynia and hyperalgesia
between the groups (p>0.05). None of the patients
received =12 points from the LANSS scale (Table 4).

Discussion

Over 200 million major surgeries have been per-
formed annually worldwide.'¥ However, postop-
erative pain is still a major problem in 85% of pa-
tients.” Although the World Health Organization
recognizes relief and prevention of pain as a hu-
man right and many novel therapeutic agents and
procedures have been developed in recent years,
there is still unmet needs for postoperative pain.''®
I'The main goal of pain management can prevent
adverse events including tachycardia, hypertension,
myocardial ischemia, alveolar ventilation, and poor
wound healing."® In addition, chronicity of postop-
erative pain can be eliminated.® Chronic postop-
erative pain is defined as surgery-related pain per-
sisting for more than expected for wound healing
ranging from three to six months, and minimum
three months are often required.l" Pain must be lo-
cated in the incision site or referred pain site, and it
must not be experienced before surgery or it must
show different characteristics and severity, if pres-
ent.'") Considering prolonged duration of chronic
postoperative pain and related morbidities, it is ac-
cepted as a major complication of surgery.?%
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Table 1. The Leeds Assessment of Neuropathic Symptoms and Signs (LANSS) Pain Scale

The Leeds Assessment of Neuropathic Symptoms and Signs (LANSS) Pain Scale

This pain scale can help to determine whether the nerves that are carrying your pain signals are working normally or
not. It is important to find this out in case different treatments are needed to control your pain.

A. PAIN QUESTIONNAIRE
« Think about how your pain has felt over the last week.
« Please say whether any of the descriptions match your pain exactly.

1. Does your pain feel like strange, unpleasant sensations in your skin? Words like pricking, tingling, pins and needles
might describe these sensations

a) NO - My pain doesn't really feel like this ................... (0)
b) YES - | get these sensations quitealot ................... (5)

2. Does your pain make the skin in the painful area look different from normal? Words like mottled or looking more red
or pink might describe the appearance.

a) NO - My pain doesn't affect the color of my skin ................... (0)
b) YES - I've noticed that the pain does make my skin look different from normal ................... (5)

3. Does your pain make the affected skin abnormally sensitive to touch? Getting unpleasant sensations when lightly
stroking the skin, or getting pain when wearing tight clothes might describe the abnormal sensitivity.

a) NO - My pain doesn't make my skin abnormally sensitive in thatarea ................... (0)
b) YES — My skin seems abnormally sensitive to touch in thatarea ................... (3)

4. Does your pain come on suddenly and in bursts for no apparent reason when you're still? Words like electric shocks,
jumping and bursting describe these sensations.

a) NO - My pain doesn't really feel like this ................... (0)
b) YES - | get these sensations quite alot ................... (2)

5. Does your pain feel as if the skin temperature in the painful area has changed abnormally? Words like hot and bur-
ning describe these sensations.

a) NO - | don't really get these sensations ................... (0)
b) YES - | get these sensations quitealot ................... (1)
B. SENSORY TESTING

Skin sensitivity can be examined by comparing the painful area with a contralateral or adjacent non-painful area for the
presence of allodynia and an altered pin-prick threshold (PPT).

1. Allodynia. Examine the response to lightly stroking cotton wool across the non-painful area and then the painful
area. If normal sensations are experienced in the non-painful site, but pain or unpleasant sensations (tingling, nau-
sea) are experienced in the painful area when stroking, allodynia is present.

a) NO - Normal sensations in both areas ................... (0)
b) YES - Allodynia in painful areaonly ................... (5)
2. Altered pin-prick threshold

Determine the pin-prick threshold by comparing the response to a 23-gauge (blue) needle mounted inside a 2ml syrin-
ge barrel placed gently onto the skin in a non-painful and then painful areas.

If a sharp pin prick is felt in the non-painful area, but a different sensation is experienced in the painful area, eg. none/
blunt only (raised PPT) or a very painful sensation (lowered PPT), an altered PPT is present.

If a pinprick is not felt in either area, mount the syringe onto the needle to increase the weight and repeat.

a) NO - Equal sensation in both areas ................... (0)

b) YES - Altered PPT in painful area ................... (3)

SCORING: Add values in parentheses for sensory description and examination findings to obtain overall score.
TOTAL SCORE (maximum 24): ...................

If score <12, neuropathic mechanisms are unlikely to be contributing to the patient’s pain.

If score =12, neuropathic mechanisms are likely to be contributing to the patient’s pain.
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A total of 122 women who underwent
gynecologic oncology surgery

y

—»

Y

Laparoscopic surgery, n=41
ASA class IV, n=1

‘ 80 patients were included for study ‘

BN

Table 3. Surgical and pathological findings of patient
groups

Variables Epidural v p

PCA PCA

n % n %

Total operative time,

. - . min, mean+SD 329+61.3 330+64.1 0.93¢
Group 1 received epidural Group 2 received IV
patient-controlled analgesia patient-controlled analgesia EBL, ml, mean+SD 555+412.4 538+365.5 0.66¢
(n=35) (n=45) Transfusion need 8 258 11 256 0.98°
Withdrew her consent, Primary carcinoma 0.85°
n=1 il | Losttofollow up, n=2 Endometrial cancer 21 67.7 30 69.8
Lost tofollow up, n=3 | ' Endometrioid 12 26
In group 1, the patients were In group 2, the patients were Serous 4 1
evaluated with LANNS pain evaluated with LANNS pain Mixt 1 2
scale and chronic VAS score scale and chronic VAS score .
after 6 months follow after 6 months follow Carcinosarcoma ! L
up period (n=31) up period (n=43) Clear cell 2 0
SCC 1 0
Figure 1. Study flowchart. .
Ovarian cancer 10 323 13 302
Table 2. Demographic characteristics and medical Serous papillary 6 9
history of patient groups Endometrioid 3 1
Musinous 0 2
Variables Ep:él:\ral PIélA P Al 1 0
Yolk sac 0 1
n % n % Surgical procedure 0.36°
Age, y, mean=SD 57.3+10.1 52.5+109 0.06° SRl SUTE R ZUMCLOR
BMI, kg/m?, mean+SD 339452 342469 0.86° = . I 285 11 256
Comorbidities Coméo\;;atlons : 39 1 23 0alb
Diabetes mellitus 4 129 10 233 0.26° - 5 6‘5 5 4'7 0.741)
n n b b o
Hypertension 11 355 10 233 025 y ectio a5 47 ore
eus a b o
Asthma 1 32 0 0 0.24°
o UTI 0 0 1 23 039
Hypo/hyperthyroidi 3 97 7 163 041°
Depression treatment 0 0 6 14 0.03° Min: Minute; SD: Standard deviation; PDS: Primary debulking surgery;
* DVT: Deep vein trombosis; UTI: Urinary tract infection; b: Chi-square
Adjuvant chemotherapy 16 516 18 419 0.41° test; c: Mann-Whitney U test.
Adjuvant radiotherapy 8 258 10 233 0.8°

PCA: Patient controlled analgesia; y: Years; BMI: Body mass index: SD: Table 4. Pain scores of patient groups

Standard deviation; a: Independent sample T test; b: Chi-square test.

Variables Epidural v P
There are many risk factors for the chronicity of PCA PCA
. - . . Mean+SD Mean*SD
postoperative pain including type and duration of
surgery, female sex, young adulthood, genetic sus- Acute VAS score 3.29+1.37 3.93%£1.32 0.036°
ceptibility, psychosocial factors, existing chronic ChronicVASscore  2.03£1.64  2.53%1.75 0.21¢
pain before surgery, and duration and severity of LANNS score 1.10£247  0.79£2.13  0.52¢

acute postoperative pain.2! Among these factors,
the latter one, acute postoperative pain, is the major
modifiable and preventable factor, as severe acute
pain causes central sensitization and reduces pain
threshold against painful stimuli, thereby, leading

PCA: Patient controlled analgesia; VAS: Visual analog scale; LANSS: The
Leeds Assessment of Neuropathic Symptoms and Signs; c: Mann-
Whitney U test.

to exacerbation of the response and chronicity of
pain eventually.?223
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Multimodal and preemptive analgesia are modalities
for the prevention and relief of postoperative pain,
and, thereby minimizing the risk for chronic postop-
erative pain. In a study using preemptive analgesia,
even single-dose ibuprofen before septorhinoplasty
decreased postoperative pain and the amount of
opioids used by more than 50%.2 More important-
ly, it is critical to administer the analgesic agent or
intervention before peripheral and central sensitiza-
tion and pain development. Accordingly, in addition
to analgesic agents, regional anesthesia seems to be
effective. In a Cochrane review, epidural anesthesia
and paravertebral block reduced the risk for chronic
postoperative pain in patients undergoing thoracot-
omy and breast surgery, although the authors con-
cluded that these results could not be generalized
due to limited data for other types of surgeries.”

Long et al.” showed that preemptive analgesia was
effective in patients undergoing minimal invasive
gynecological surgeries, and that regional blockade
(i.e., paracervical block, transversus abdominis plane
block, and pudendal block) was the most effective
method based on risk-benefit analysis. Although
ketamine, anticonvulsants, and dexmedetomidine
are effective for preemptive analgesia, possible side
effects limit their use. In addition, dexamethasone,
acetaminophen, and non-steroidal anti-inflamma-
tory drugs have been also shown to be moderately
effective. In the present study, all patients received
preemptive analgesia with tramadol 100 mg and
paracetamol 1000 mg before surgery, followed by
intraoperative remifentanil and opioid analgesia. In
addition, Group 1 received neuroaxial patient-con-
trolled analgesia with bupivacaine and fentanyl via
an epidural catheter, while Group 2 received IV pa-
tient-controlled analgesia with tramadol infusion. In
the acute postoperative period, all patients in both
groups achieved adequate analgesia. However, the
VAS scores at 24 h were lower in Group 1, although
there was no significant difference in the VAS and
LANSS scores at 6 months between the groups.

In their study, Brandsborg et al.® found that 31.9%
of the patients who underwent hysterectomy expe-
rienced chronic pain at 1 year following surgery. In
the aforementioned study, preoperative pelvic pain
(odds ratio [OR]: 3.25), previous cesarean section
(OR: 1.54), surgery due to existing pain (OR: 2.98),
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and chronic pain in another site of the body (OR:
3.19) were found to be main risk factors for chronic
pain. In addition, the authors showed that vaginal
hysterectomy posed less risk than abdominal hyster-
ectomy for the development of chronic pain. How-
ever, the authors found no correlation between the
incision type used in abdominal hysterectomy and
chronic progression of postoperative pain. Interest-
ingly, in the aforementioned study, epidural anes-
thesia did not reduce the risk for chronic pain and
spinal anesthesia reduced the chronicity of pain. In
another study, Saxena et al.?”! found that 38% of pa-
tients who underwent laparotomy for ovarian cancer
staging experienced persistent chronic postopera-
tive pain at 3 months and suggested that the early
postoperative VAS scores were the strongest predic-
tors of chronic postoperative pain.

The first step of an effective pain management plan
is defining pain type in patients with chronic pain.
Bl About 40% of cancer patients experience neuro-
pathic pain, which increases the severity of pain and
the amount of analgesics used, and, thereby impair-
ing the quality of life.?®3% For these patients, anti-
convulsants or antidepressants must be added to
the treatment, leading to modification of the treat-
ment plan. On the other hand, diagnosing neuro-
pathic pain is quite challenging. Although several
scales are in use, in their meta-analysis, Mulvey et
al. B have demonstrated that the LANSS scale is the
most sensitive tool for identifying neuropathic pain.
In the present study, consistent with the literature,
we also used the LANSS scale to evaluate neuropath-
ic pain. However, none of the patients received =12
points from the LANSS scale. Our finding indicating
that none of the patients experienced neuropathic
pain at 6 months is, however, inconsistent with the
previous findings. Appropriate preemptive and mul-
timodal analgesia may possibly prevent chronicity of
postoperative pain. However, the reason for the lack
of patients with neuropathic pain, which may be as-
sociated with the disease itself or radiation therapy/
chemotherapy applied, can be explained by small
sample size of the present study and ~70% sensitiv-
ity of the scale we used.B2

Limitations

First, our sample size is small. Second, there is no
control group in the present study, as in our routine
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clinical practice, we use preemptive analgesia preop-
eratively, followed by patient-controlled analgesia
postoperatively. Third, we were unable to conduct a
more detail follow-up schedule for the evaluation of
postoperative pain. Finally, there is a limited number
of studies investigating the effect of cancer surgery
on chronic postoperative pain development in pa-
tients with a gynecological malignancy and, there-
fore, further large-scale, long-term scale are needed
to gain a better understanding on how to minimize
the risk for chronic postoperative pain.

Conclusion

Our study results show that epidural patient-con-
trolled analgesia and IV patient-controlled analgesia
with tramadol have similar effects for the chronicity
of pain in patients undergoing surgery for gyneco-
logical malignancy, although better outcomes can
be achieved with epidural analgesia in the acute
stage. We recommend further, comparative studies
using preemptive and multimodal analgesia com-
bining with different techniques to shed light into
optimal anesthesia.
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