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Abstract

Background and Objectives: Preemptive analgesia involves administering analgesics before
surgical trauma to prevent central sensitization and improve postoperative pain
management. Diclofenac sodium, a widely used non-steroidal anti-inflammatory drug
(NSAID), is available in multiple formulations, including intramuscular (IM) injection and
transdermal patches. This study compares the efficacy and safety of transdermal diclofenac
patches versus IM diclofenac injection as preemptive analgesia in patients undergoing
perianal and perineum surgeries under saddle block anesthesia. Methods: A prospective
observational study was conducted at a tertiary care teaching hospital over 1.5 years. A total
of 98 patients (49 in each group) aged 18—60 years, ASA Grade I-lll, undergoing perianal and
perineum surgeries, were randomly assigned to receive either a transdermal diclofenac patch
(GT group) or IM diclofenac injection (GD group) before surgery. Baseline parameters,
intraoperative hemodynamics, time to achieve sensory block, and postoperative Visual
Analog Scale (VAS) scores were recorded and analyzed using appropriate statistical methods.
Results: Demographic characteristics were comparable between both groups. The mean
onset of duration of analgesia was significantly longer in the transdermal diclofenac patch
group (7.26%1.6 hours) compared to the IM diclofenac injection group (6.38+1.0 hours)
(p<0.05). Postoperative VAS scores indicated that pain relief lasted longer in the GT group,
with a significantly lower pain perception up to 24 hours postoperatively. No significant
differences in intraoperative hemodynamics were observed between the two groups
(p>0.05). The transdermal patch provided a painless, non-invasive alternative with better
patient compliance and prolonged analgesic effect compared to IM diclofenac. Conclusion:
Transdermal diclofenac patches offer an effective and non-invasive alternative to IM
diclofenac injection as preemptive analgesia in perianal and perineum surgeries under saddle
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block. The prolonged analgesic duration and improved patient comfort make transdermal
patches a viable option for postoperative pain management.
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INTRODUCTION

Preemptive analgesia is an antinociceptive medication that inhibits the development of
abnormal afferent input processing, which exacerbates pain following surgery. Based on
clinical observations, Igor Kissin developed the concept of preemptive analgesia at the turn
of the 20th century. Igor Kissin promoted the use of localized blocks in addition to general
anesthetics to avoid unpleasant scarring from changes in the central nervous system during
surgery and intraoperative nociception. Woolf initiated a series of animal investigations that
were linked to the revival of this theory.[

Preemptive analgesia refers to the administration of effective analgesia prior to surgical
trauma. The main mechanism of preemptive analgesia is desensitization of the central
nervous system and prevention of pain before its onset. Non-opioid pre-emptive analgesics
are commonly used to increase analgesic efficacy and patient satisfaction as well as to reduce
opioid consumption and side effects.[?

The saddle block is a spinal anesthetic restricted to the perianal area or that part of the body
in touch with a saddle. The saddle block causes a parasympathetic blockade at the bladder
level which may result in bladder and rectal atony. Saddle anaesthesia is obtained by injecting
a small dose of hyperbaric local anesthetic (LA) in a patient maintained in a sitting position for
10min to facilitate preferential impregnation of sacred roots(S1 to S5) responsible for
innervation of the perineum, external genitalia, and anus. It Is selective spinal anaesthesia
that is commonly used for perianal and Perineum surgeries.4!

Diclofenac sodium is a non-steroidal anti-inflammatory (NSAID), an analgesic antipyretic drug.
It inhibits prostaglandin synthesis by inhibiting cyclooxygenase enzyme. We used diclofenac
sodium as pre-emptive to relieve mild to moderate pain and also for reduction of
inflammation. It can be used by Intra venous, Intra muscular, Per/Rectal as suppository,
transdermal patch.l!

We have selected IM & transdermal route in our group study for comparison. The advantages
of transdermal route are painless, non-irritant, increased bioavailability & it provides pain
relief for 24 hours. Opioids should be avoided in combination with LA in saddle block; as they
increase the incidence of urinary retention so in our study we have selected NSAID instead of
opioids as pre-emptive analgesia.

The present study was taken in patients undergoing minor perianal and perineum surgeries
under regional anaesthesia (saddle block) to evaluate the efficiency of transdermal diclofenac
patches with intramuscular diclofenac as pre emptive analgesia.

MATERIALS AND METHODS-

It was a Prospective observational study conducted at Tertiary care teaching hospital in
Surat, Gujarat at Department of Anesthesiology, SMIMER. The study was conducted for a
period of 1 year and 6 months, which includes 12 months for data collection and six months
for data entry, data analysis, and report preparation
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Sample size Sample size calculated by using Open EPI software version 3.0 application
considering the mean onset of Duration of analgesia was 7.26x1.6 (single dose of a
transdermal Diclofenac Patch) and 6.38 +1.0(intramuscular inj. diclofenac) respectively,
Confidence interval = 95%, Power =90% Sample size=98 (n1=49, n2=49) 49 in each group
Sampling technique- Simple random sampling

INCLUSION CRITERIA:

° Age group 18-60 year.

. Physical status - ASA Grading | And I1,1lI
° Perianal and perineum surgeries

° Both sexes

EXCLUSION CRITERIA:

Patient’s refusal

Patients with a history of bleeding disorder or patients on anticoagulant therapy.
Known hypersensitivity to amide local anesthetics and Diclofenac sodium.
pregnancy

Operated case of spine surgery

Psychiatric illness

Neurological disorders

The total patient was divided into 2 groups; using randomisation by odd-even method.
1. group (GT) (n=49)
2. group (GD) (n=49)

All the patients were kept nil orally for six hours before the procedure. Secure IV Line with 18
Gauge IV cannula. The baseline heart rate (HR), systolic, diastolic mean arterial pressure
(MAP), and Sp0O2 was recorded in the recovery room.

Study flow chart

Total patient recruited after consdering IN]

nxclusion criteria (n=98)

Randomization of participating patents using
simple random sampling method (n=38)

Open EPI-3.0/Duration of analgess-prey ref/
C1 95%,/Power 30/Sample sge.58

Groug GT (red3] patients will recetve Group GD (n=49) patserts will recetve
transdermal diclofenac patch 30 intramescular dcloferac sodum injection
minutes befare OT 30 minutes before OT (3 mi=75mg)
All patients will be given saddle Block (njection
bupivacaine hoavy 0.5% | Iml) as per study
goup
Patienit maintained in sitting
position for 20 min
) "’""‘"l" Anesthetic parameters
Patients SaUsHCe
Ealy ambastion [‘Jf e sergery . Onset O'SCrw'V t'm‘
*  Hemodynamic parometers

o Duration of ankigesin
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Data collection:

To collect data, a pre-prepared, organized case proforma was used to record patient
information. This included the patient's past medical history, family history, physical
examination, and systemic examination results for patients who met the inclusion criteria.
All the patients were subjected to detailed pre-anesthetic evaluation along with routine
standard investigations like Haemogram, Random Blood Sugar, Renal Profile, X-ray chest (PA
view) and ECG for patients and investigations specific to patients. Co-morbid condition will be
done as part of evaluation. After getting approval from the Institutional Ethical Committee,
written informed consent was obtained from all the patients before the operation.
Statistical Analysis:

All collected data was compiled on an MS Excel sheet and appropriate statistical tests applied
value of less than 0.05 is considered statistically significant. Frequencies, measures of central
tendency, and measures of dispersion were calculated for numerical continuous and discrete
variables. Proportions were calculated for categorical variables. Independent t-test for
comparison of parameters among groups. Comparison carried out using chi-square test.

RESULTS
TABLE 1: COMPARISON OF GENDER and AGE WISE DISTRIBUTION BETWEEN THE TWO
GROUPS

Group Total
Gender GD GT
F 24 28 52
49.0% 57.1% 53.1%
M 25 21 46
51.0% 42.9% 46.9%
Total 49 49 98
100.0% 100.0% 100.0%

In the study, 52 females (53.1%) and 46 males (46.9%) participated. Among females, 24
(49.0%) were in group GD and 28 (57.1%) in group GT. Among males, 25 (51.0 were in group
GD and 21 (42.9%) in group GT. The difference was not significant (P > 0.05). The study
compared demographic details between two groups, GD and GT. The mean age in GD was 41.41
years with a standard deviation of 11.41, and GT's mean age of 36.49 years with (P=0.052) which
was not significant. Height was not significantly different, with GD having a mean height of
157.10 cm (SD=2.51) compared to GT's 151.53 cm (SD=6.37), with P>0.05. Weight was not
significantly different, with GD having a mean wt of 65.8 kg (SD=5.41) compared to GT's 63.31
(SD=4.94), with P>0.05.

TABLE 2: COMPARISON OF SURGICAL CONDITIONS BETWEEN THE TWO GROUPS

Diagnosis Group GD Group GT Performed OT

Hemorrhoids 20(41%) 22(45%) External_hemorrhoidectomy
Perianal_abscess | 12(35%) 11(22%) |&D

Perianal_fistula 17(24%) 16(33%) Fistulotomy

Total 49(100) 49(100)

The above table represents the distribution of patients according to the Different Diagnosis
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and for each diagnosis which procedure was performed.

TABLE 3: COMPARISON OF MEAN INTRAOPERATIVE PULSE RATE BETWEEN THE TWO
GROUPS ACCORDING TO TIME PERIOD

Time Interval | Group GD Group GT P Value
Mean | Standard | Mean | Standard
deviation deviation
baseline 75.2 10.8 92.5 7.2 041
Omin 83.7 12.2 113.2 7.7 0.85
5min 86.7 11.8 117.5 8.0 0.29
10min 82.0 10.3 1039 |73 0.30
15min 78.8 9.0 94.6 6.4 0.10
30min 79.3 84 88.9 59 0.08
45min 80.20 7.5 87.5 4.4 0.10
60min 81.45 6.5 87 51 0.08

Above table shows comparison of intraoperative pulse between two groups at different time
intervals.as per data the mean difference of intraoperative pulse was almost equal at any
time interval .at all-time intervals p>0.05,which indicated mean difference was not
statistically significant.

TABLE 4: COMPARISON OF TIME TO ACHIEVE SENSORY BLOCK BETWEEN TWO GROUPS.

Duration | Intra Operative P- Value

Sensory block GD GT
N % N | %

1 min Present 0 0% 0 0% 1.00
Absent 49 | 100% 49 | 100%

2 min Present 0 0% 0 0% 1.00
Absent 49 | 100% 49 | 100%

5 min Present 0 0% 0 0% 1.00
Absent 49 | 100% 49 | 100%

10 min Present 0 0% 31 | 63% P<0.01
Absent 49 | 100% 18 | 37%

15 min Present 49 | 100% 49 | 100% 1.00
Absent 0 0% 0 0%

30 min Present 49 | 100% 49 | 100% 1.00
Absent 0 0% 0 0%

60 min Present 49 | 100% 49 | 100% 1.00
Absent 0 0% 0 0%

Sensory block was assessed using pin prick method in all patients. The table above depicts the
beginning of the surgical block after saddle anaesthesia was administered in both groups. It
was observed that a sensory block appeared at 10 minutes after the anesthetic was injected
into the subarachnoid space. And it remained in all patients after 10 minutes.
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TABLE 5: COMPARISON OF POST OPERATIVE VAS SCORE BETWEEN THE TWO GROUPS.

Post-operative VAS score Group N Mean Std. P-Value
Deviation

baseline GD 49 0 0 1.000
GT 49 0 0

0 min GD 49 0 0 1.000
GT 49 0 0

15 min GD 49 0 0 1.000
GT 49 0 0

30 min GD 49 0 0 1.000
GT 49 0 0

1hr GD 49 1. 0.79 0.001
GT 49 0 0

2 hr GD 49 1.3 0.48 0.011
GT 49 0 0

4 hr GD 49 1.9 0.18 0.002
GT 49 0.9 0.51

6 hr GD 49 3.2 0.18 0.005
GT 49 1.90 0.31

8 hr GD 49 3.53 0.50 0.001
GT 49 3.30 0.46

12hr GD 49 2.80 0.40 0.003
GT 49 2.43 0.50

24 hr GD 49 2.67 0.47 0.005
GT 49 2.23 0.50

The table above depicts post-operative VAS Score monitoring in both groups of patients at
different time intervals. VAS score was zero in both groups till 30 minutes after operation.
That is, no pain was felt for 30 minutes due to the effects of anesthetic and pre emptive
analgesic medications. Group GD experienced discomfort earlier than Group GT. In GD, the
VAS score appears after one hour, whereas in GT, it appears four hours after surgery which
was initiation but the pain was tolerable and patients did not demand any rescue analgesia
at that time . At 6 hours following surgery, the GD group had a greater VAS (3.2 + 0.18) than
the GT group (1.90 + 0.31), with a statistically significant difference (p < 0.001). Maximum VAS
was recorded after 8 hours of operation in both groups. In GT, it was (3.30 + 0.46); in GD, it
was (3.53 + 0.4). When the VAS score was more than three, rescue analgesia was
administered. Since 1 hour to 24 hours post-operatively The mean difference in VAS score in
both groups remains statistically significant. (p<0.001).

TABLE 6: COMPARISON OF MEAN DURATION OF SURGERY AND DURATION OF ANALGESIA
BETWEEN THE TWO GROUPS.

Group Mean Std. P- Value
Deviation
Duration of GD 1.09 0.10 0.008
Surgery GT 1.04 0.08
Duration of GD 4.24 0.88 P<0.001
Analgesia GT 8.49 2.48
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The study found that the GD group had a longer mean duration of surgery (1.09 hours) than
the GT group (1.04 hours), with a significant p-value of 0.008. Additionally, the GD group had
a shorter analgesia duration (4.24 hours) versus the GT group (8.49 hours), with p < 0.001.

TABLE 7: COMPARISON OF TIME TO THE FIRST REQUEST OF RESCUE ANALGESIA AND
CONSUMPTION OF ANALGESIC BETWEEN THE TWO GROUPS

GD GT P-Value
Mean £SD Mean +SD
Time to the first | 4.60 +0.24hrs 8.51+0.47hrs 0.001
rescue analgesia
Total consumption | 98 + 20.2 56+£19.5 0.004
of analgesia

The time to the first request of analgesia was significantly longer in GT ( 8.51 + 0.47) hours
compared to the GD (4.60 £ 0.24) hours with P = 0.001, as well as the total consumption of
rescue analgesic (tramadol) was significantly less in GT (56 £ 19.5) mg compared to (98 £ 20.2)
mg in the GD with P = 0.004. This mean difference was strongly statistically significant.

DISCUSSION

Over the last decade, rational therapy, rather than empirically determined therapy, can
prevent the mechanisms that generate acute pain. This principle applies more to surgical pain
management than to any other case. Pain in the postoperative phase is unrelated to surgical
injury. Postoperative pain is always more severe than any surgical injury due to peripheral
and central hypersensitivity or the windup phenomenon.®l,

Both categories of research participants had comparable demographics across the board.
Regarding age, sex, body weight, ASA grading, and surgery time, there were no statistically
significant differences between the two groups. The study compared demographic
information between two groups. In the study, 52 women (53.1%) and 46 men (46.9%) were
involved. Of the females, 24 (49.0%) were in group GD, and 28 (57.1%) were in group GT.
Among the males, 25 (51.0%) were in group GD and 21 (42.9%) in group GT.

In 2022, Roshdi R.et al.”l conducted a study to assess the preemptive analgesic effect of
injectable diclofenac on minimal effective dose spinal anaesthesia during perianal operations,
according to their findings. Both groups had similar block features, including a restricted
sensory block to a maximum of S3 and no motor block (Bromage Score = 0). All patients were
able to move and position themselves before and after surgery. The time to ambulation was
similar in both groups, however the time to void and discharge home was much faster in the
GD (IM Diclofenac administered group).

Dr. Bhavini Shah et al.'s study found that both groups had comparable Heart Rate (HR),
Systolic Blood Pressure (SBP), Diastolic Blood Pressure (DBP), and Respiratory Rate (RR). Both
groups showed similar mean changes in hemodynamic parameters over time, with p-values
greater than 0.05. The pattern of change in the comparison intergroup was also discovered
to be similar with a p-value greater than 0.05, which was statistically insignificant.[8!

In this present study, Postoperative pain was assessed at various time intervals in both
groups. Pain scores immediately after surgery were 1.06+0.24 for Group GD (Injectable) and
1.16£0.37 for Group GT (Transdermal) (P=0.11). Scores at 2 hours were 3.39+0.95 vs. 4.16+1.2
(P=0.0006); at 4 hours, 3.8+1.4 vs. 4.57+1.71 (P=0.02); and at 6 hours, 4.96+0.87 vs. 5.41+1.32
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(P=0.05).Group GD experiences post- operative pain earlier than Group GT.

According to the result of , Dr. Bhavini Shah et al. study, In group DP, 16% had analgesia for
at least 4 hours, whereas 84% had it for 24 hours or more. In the DI group, 84% got analgesia
for at least 6 hours, while the remaining 16% had analgesia for 24 hours or more.[8!

In 2021, Anjali Modak et al. compared the effectiveness of intramuscular diclofenac versus
transdermal diclofenac patches for postoperative analgesia in patients undergoing lower
limb surgery under subarachnoid block. According to the results, more patients who
received IM Diclofenac sodium had a VAS score of more than 3-5 than those who received a
transdermal patch of Diclofenac sodium.!

In 2015, Gopal Swaroop Bhargava et al. conducted a comparative study between transdermal
diclofenac sodium patch 100mg and intramuscular diclofenac sodium injection 75mg for post-
operative analgesia, side effects and advantages of transdermal patch over intramuscular
injection.[1%

In a study by Manish Banjare et al., a diclofenac transdermal patch was compared to
intramuscular diclofenac injection for preemptive analgesia after inguinal hernia surgery. The
study found statistically significant differences in the duration of analgesia between the two
groups based on mean VAS scores.['!! The mean VAS score for transdermal diclofenac patch
was modest at 2 hours, but rapidly increased at 4 hours, 6 hours, and 8 hours. Similar findings
were observed in the group receiving IM diclofenac injections. The injection group showed a
significant increase in VAS score at 8 hours compared to the patch group (p-value = 0.00).
According to the results of Anjali Modak et al.,the average time it took to provide rescue
analgesia in the control group was 7 hours 28 minutes, but in the research group, it was 20
hours and 6 minutes. The study group required rescue analgesics for much longer periods.
The amount of Inj. Tramadol necessary for rescue analgesia in the control group was 189.33
mg. £ 16.38 mg., while in the study group, it was 97 mg. = 7.24 mg, which was statistically
significant.l®!

CONCLUSION

In conclusion, both transdermal diclofenac patches and intramuscular diclofenac injections
are effective as preemptive analgesia in patients undergoing perianal and perineum surgery
under saddle block. The choice between the two should be guided by individual patient needs,
potential side effects, and practical considerations in the clinical setting. The transdermal
patch offers a non-invasive, consistent, and patient- friendly option, while the intramuscular
injection provides rapid and potent pain relief. Further research is warranted to expand upon
these findings and optimize pain management strategies in surgical patients.
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