§ sciendo

IMPUJIIO3MU. Ona. 3a men. Hayku, XXXIX 2-3,2018 MAHY
CONTRIBUTIONS. Sec. of Med. Sci., XXXIX 2-3, 2018 MASA
10.2478/prilozi-2018-0048 ISSN 1857-9345

UDC: 616-089.168.1-009.7:617.52

EVALUATION OF PAIN FOLLOWING THE USE OF SCALPEL VERSUS
ELECTROSURGERY FOR SKIN INCISIONS IN THE FACIAL REGIONS

Margarita Peneva', Andrijana Gjorgjeska', Smilja Tudzarova Gjorgova', Boro Dzonov',
Lazo Noveski', Vladimir Ginoski', Roza Dzoleva Tolevska?, Hristina Breshkovska'

!'University Clinic for Plastic and Reconstructive Surgery,
Medical Faculty, Ss. Cyril and Methodius University, Skopje, Republic of Macedonia

2 University Clinic for Orthopedic surgery,
Medical Faculty, Ss. Cyril and Methodius University, Skopje, Republic of Macedonia

Corresponding author: Margarita Peneva, University Clinic for Plastic and Reconstructive Surgery, Medical
Faculty, Ss. Cyril and Methodius University, Skopje, Republic of Macedonia, e-mail: mapeneva@yahoo.com

ABSTRACT

Introduction: Postoperative pain presents a significant medical problem. It can create a considerable
discomfort in the immediate postoperative period and thus increase patient’s morbidity. Multiple mecha-
nisms are involved in its’ etiology, one of them being the method of tissue incision. The aim of this study
is to compare the early postoperative pain following incision with two different methods, scalpel and
electrosurgery in the facial regions.

Material and methods: Eighty patients with both benign and malignant skin lesions in the facial regions
undergoing surgery were enrolled in this study. Patients were randomized in two groups. In group A, com-
prising 40 patients, cold steel surgical scalpel Nel5 was used for the surgical procedure. Electrosurgical
microneedle with 0.06mm tip radius and generator unit KLS Martin Electrosurgical Unit ME MB 2 set on
cutting mode, power 12 W was used for performing the surgery in group B including the same number of
patients. After the surgery patients were given analgesics on their demand. The total number of on demand
analgesics requirements was calculated. The patients were also asked to note the oral analgesics they were
taking after being released from the hospital.

Results: Results of this study showed a statistically significant difference between the groups in the an-
algesics demand on the day of the operation (p=0.041). On the day of the operation 52.5% patients in the
scalpel group and only 30% of the patents of the electrosurgery group received analgesics on demand.
In all other analysed time points, the patients in the scalpel group received analgesics more often than
the patients in the microneedle group, but with no statistically confirmed difference between the groups
(p>0.05). Even more significant is the fact that patients treated with electrosurgery that needed analgesics,
had significantly bigger excision area median 471 (rank 283-589) compared to the patients treated with
the conventional method 289 (rank 177-432) (p=0.016).

Conclusion: In accordance with previous studies our results suggested a significantly reduced postoper-
ative pain in the electrosurgery group.
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INTRODUCTION

Postoperative pain presents a significant
medical problem. It may create a considerable
discomfort in the immediate postoperative peri-
od and thus increase patient’s morbidity. Multiple
mechanisms are involved in its’ etiology including
nociceptive transduction, activation and sensitiza-
tion of peripheral nociceptors and central neurons,
and loss of descending inhibition of neurons in the
brainstem and spinal cord [1].

Then again the severity of postoperative
pain is influenced by factors such as anesthesia,
analgesia and techniques of surgery including the
method of incision of tissues [2].

Conventionally the most common method
of cutting in surgery is by using the scalpel. The
incisions made with the scalpel are sharp and very
precise causing only mechanical injury to the tis-
sue together with profound bleeding, which can
sometimes obscure the operating field, resulting
in wastage of operating time [3, 4].

In recent time alternative methods for per-
forming incisions are gaining popularity with
electrosurgery being one of the most popular.

Electrosurgery can be described as appli-
cation of a high-frequency alternating electrical
current to biological tissue as a means to cut, co-
agulate, desiccate, or fulgurate tissue. The effect
is based upon transformation of electrical energy
into heat [5, 6].

Several studies have compared the use of
electrosurgery to traditional scalpel in skin inci-
sions. The benefits of electrosurgery include re-
duced blood loss, dry and rapid separation of the
tissue, and a possible decrease in the risk of ac-
cidental injury caused by the scalpel to operative
personnel. Also electrosurgically sealed vessels
demonstrated clinically equivalent bursting pres-
sures when compared with vascular staples, tita-
nium clips, and sutures, and significantly higher
pressures when compared with the scalpel in ves-
sels in the 4to7mm diameter range [7-11].

Most of the studies proved the superiority
of electrosurgery over scalpel regarding the pain
levels [6,7] [12-17]. Still, there are not many stud-
ies evaluating the postoperative pain regarding
the use of electrosurgery in the facial regions.

A good pain control will not only allevi-

ate patient’s distress but lead to reduced stress
response important to patients to preserve their

quality of life. Pain relief is imperative as it light-
ens patient’s anxiety and helps in rapid uncompli-
cated recovery.

MATERIAL AND METHODS

After the approval of the Ethic committee
of the Medical Faculty Ss. Cyril and Methodius
University in Skopje, eighty patients with both
benign and malignant skin lesions in the facial
regions undergoing surgery were enrolled in this
study. All the patients were operated at the Uni-
versity Clinic for Plastic and Reconstructive Sur-
gery in Skopje, Macedonia.

Patients were randomized in two groups
using the envelope randomization method. Each
group comprised 40 patients. A cold steel surgical
scalpel Ne 15 was used for the surgical procedure
in group A whereas electrosurgical microneedle
with 0.06 mm tip radius and generator unit KLS
Martin Electrosurgical Unit ME MB 2 set on cut-
ting mode, power 12 W was used for performing
the surgery in group B. The haemostasis was con-
trolled only with electrosurgery through surgical
forceps in both groups using the same generator
unit set on coagulation mode power 20 W.

Surgical procedures were performed under
local infiltrative anesthesia (lidocaine 1% with
adrenalin) as to standard practice.

In each surgical procedure the proposed
skin excision was marked and its’ area was cal-
culated accordingly. In all the cases only skin and
superficial part of the subdermal tissue were ex-
cised.

Antibiotic prophylaxis was not provided
according to the recommendations of Centres for
Disease Control and Prevention in USA [18].

After the surgery patients were given oral
or parenteral (intramuscular or intravenous) anal-
gesics on their demand. The total number of on
demand analgesics requirements was calculated.
The patients were also asked to note the oral anal-
gesics they were taking after being released from
the hospital.

All the patients were informed about the
nature of the skin incision and written informed
consent was signed.

The study was conducted as prospective
randomized study.
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RESULTS

Data analysis was achieved using the statis-
tical program Statistics for Windows 7.0. A value
of p<0.05 was considered statistically significant.

Both groups of patients were homogenous
according to the sex structure (p=0.64). The mean
age of the patients in group A was 61.45 + 19.8,
and the mean age of the patients in group B was
69.03 + 11.9.

The indication for surgery in terms of un-
derlying diagnosis did not differ significantly be-
tween the groups and malignancy was diagnosed
in majority of patients in each group.

Table 1. Postoperative analgesia — comparative by days

Postoperative

analgesia

Results of this study showed that on the day
of the operation, the patients in the scalpel group
received analgesics significantly more often com-
pared to the patients of the electrosurgery group
(p=0.041). Namely, on the day of the operation
analgesics on demand received 52.5% of the pa-
tients in the scalpel group where as only 30% of
the patents of the electrosurgery group (Table 1).

In all the other analysed time points, the
patients in the scalpel group received analgesics
more often than the patients in the microneedle
group, but with no statistically confirmed differ-
ence between the groups (p>0.05) (Table 1).

During the total period of the follow up (4
postoperative days), analgesics demanded 55%
of the patients operated with scalpel, and 37.5%

Method

Microneedle

Scalpel

Postoperative analgesia- Day of operation
No 47 19 (47.5%) 28 (70%) i
°0.041 sig
Yes 33 21 (52.5%) 12 (30%)
Postoperative analgesia - First postoperative day
No 62 28 (70%) 34 (85%) 011
%0.11 ns
Yes 18 12 (30%) 6 (15%)
Postoperative analgesia- Second postoperative day
No 70 34 (85%) 36 (90%)
*0.49 ns
Yes 10 6 (15%) 4 (10%)
Postoperative analgesia - Third postoperative day
No 74 35 (87.5%) 39 (97.5%)
°0.2 ns
Yes 6 5(12.5%) 1 (2.5%)
Postoperative analgesia - Fourth postoperative day
No 77 38 (95%) 39 (97.5%) v1.0 ns
Yes 3 2 (5%) 1 (2.5%) )

*p (Chi-squaretest)®p (Fisher exact two-tailed)

Table 2. Postoperative analgesia — summation

0.12 ns

Postoperative
analgesia n Scalpel Microneedle
No 43 18 (45%) 25 (62.5%)
Yes 37 22 (55%) 15 (37.5%)

p (Chi-squaretest)

Table 3. Comparison between the excision surface area and received analgesia

Area excision for receiving analgesia (mm?)

mean + SD median (IQR)
Scalpel 22 367.64 +£302.9 289 (177- 432) 0.016si
.016si
Microneedle 15 516.53 +252.9 471 (283 - 589) &

p (Mann-Whitney test)
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of the patients operated with electrosurgery. The
results showed that post-operative analgesia was
more often indicated when surgical scalpel was
used as a method of work, but with no statistical
significance (p=0.12) (Table 2).

Especially significant is the fact that patients
treated with electrosurgery that needed analgesics
had significantly bigger excision area, median 471
(rank 283-589) compared to the patients treated
with the conventional method-median 289 (rank
177-432) (p=0.016) (Table 3).

As a conclusion, patients treated with elec-
trosurgery not only asked for less analgesic, even
more, they needed analgesics when having bigger
excision areas.

DISCUSSION

A systemic review and meta-analysis
found that post-operative pain appeared to be re-
duced in most of the studies [14].

In his study comparing diathermy versus
scalpel incisions in elective midline laparotomy,
Kerns et al. found that electrosurgery produced
significantly less postoperative pain on the first
and second postoperative day when compared to
scalpel incisions. Morphine requirements were
significantly lower over the first 5 postopera-
tive days in the electrosurgical incision group, in
their study [12].

Chrysos et al. in their prospective study
comparing electrosurgery and scalpel incisions
in tension free inguinal hernioplasty with regard
to parenteral analgesic requirements noted re-
duced postoperative pain in the electrosurgery
group as compared to scalpel group in the initial
two postoperative days [17].

Mirza et al. found strong difference in the
mean postoperative pain score comparing scal-
pel versus electrosurgery incision in head and
neck surgeries (thyroidectomy, neck dissection,
excision of neck mass) on the first postoperative
day [7].

In the same context, the study of Diva
Shrestha highlights the advantage of skin inci-
sion with electrosurgery as compared to scalpel
skin incision in terms of less postoperative pain
in ENT head and neck surgery patients [2].

In accordance with previous studies our
results suggest a significantly reduced postop-
erative pain in the electrosurgery group on the

day of the operation and continuing the trend in
the following days although with no statistical
significance. Another important statistical sig-
nificance was noticed when excision areas were
compared. Namely, patients treated with electro-
surgery that required analgesics had significant-
ly bigger excision area compared to the patients
treated with scalpel and demanding analgesics
(p=0.016).

Most studies suggest that the lower post-op-
erative pain with cutting mode electrosurgery is
due to the thermal effect on the sensory nerve
fibers. Using current to cut the sensory cutane-
ous nerves fibers and to subsequently disrupt the
pain transmission, causes on histological level
cell vaporization and immediate nerve tissue ne-
crosis without significantly affecting adjoining
structures, thus leaving the rest of the tissue’s
architectonics intact. Therefore, the application
of a pure sinusoidal current produces total or
partial injury to the sensitive nerves fibers in the
excised wound area, securing less bleeding and
distortion of the surrounding connective tissue,
and reducing postoperative pain in patients who
had electrosurgical skin facial incision or exci-
sion [17, 19].

CONCLUSION

Taking into consideration the knowledge
of especially abundant amount of nociceptors
and rich sensitive innervation of the face, our
study once again showed that using the electro-
surgery for skin incisions reduced the need for
post-operative use of analgesia, thus decreasing
the pain in one of the most delicate parts of the
body i.e. the facial region. Although we hope that
our study will only encourage further analyses
and bias improvements, we strongly recommend
the utilization of electrosurgical skin incision in
the facial region, altogether in order to improve
the patients’ well-being during and after surgery
by reliving the post-operative pain.
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Pe3ume

AHAJIN3A HA BOJIKATA IIPU XUPYPIHIKHA PE3OBU
HAITPABEHU CO CKAJIIIEJ HACITPOTH EJIEKTPOXHUPYPIHIKHN
KO>KXHHM PE3OBH BO IIPEJIEJIOT HA JIMIHEBATA PET'MJA

Maprapura IleneBa', Auapujana I'oprecka!, Cmuiba Tynaposa I'oprosa', Bopo [loHos',
JIazo HoBecku!, Bragumup I'unocku', Po3a [loseBa Tosecka?, Xpucruna bpemkoscka!l

! YHHMBep3uTETCKA KIMHHKA 32 IUIACTUYHA U PEKOHCTPYKTHBHA XHPYpruja, MeTuIMHCKH (BaKyiTeT,
VYuusepsurer ,,CB. Kupun u Meroauj* — Cxonje, PenyOnnka Makenonuja

HUBEP3UTETCKA KIMHUK Toreauja, MeauIuHCKN QaKyTeT,

2 YHUBEp3UTETCKA a 3a oproneanja, Me c a e
nuBep3ureT ,,CB. Kupuin u Meroauj“ — Cxorje, PenyOmnuk KEJIOHU]

VYausepsuret ,,CB. K Metomuj“ — Ckomje, Perryonuka Makegonuja

Bogen: [TocToneparnBHara 601Ka MpeTcTaByBa rojieM MEANIIMHCKY pobieM. Taa Morke 1a co3aaBa
3HauaeH JUCKOM(DOp BO HEMIOCPEIHHUOT MOCTONIEPATHBEH TIEPHOJT U CO TOA JIa TO 3roJIeMH MOPOUIUTETOT
Ha maruenToT. [loBeke MexaHU3MHU ce MHBOJIBUPAHU BO HEj3MHATA €THOJIOTH]ja, & €CH Ol HUB € U METO-
JIOT Ha TKWBHA WHIM3Mja. llenTa Ha oBaa cTyauja € a ce Cropenu paHaTa MoCToNepaTHBHA OOJIKaTa Kaj
XUPYPIIKU PE30BU HAIIPABEHH CO CKAJITIEN HACTIPOTH €ICKTPOXUPYPIIKH KOKHH PE30BH BO TPEJIEIOT Ha
JUIIEBaTa peruja.

Marepujaau u metomu: CTyauckara rmomyJjaiuja ce COCTOM o1 BKynHO 80 maiueHTH, Kaj Kou oea
XUPYPIIKU OTCTPaHETH OSHUTHHM WJIM MAJIMIHUA KOKHH MPOMEHH BO NPE/AEIOT Ha juleBara peruja. [la-
UECHTUTE Oea paHIOMU3UpPaHK BO JBe rpynH. Bo rpynara A Gea pangomusupanu 40 ManueHTH Kaj Ko
XUPYPIIKUTE PE30BU BO TPENENIOT Ha JHMIeBara peruja 0ea HarpaBeHH co yrnoTpeda Ha KOHBEHIIMOHAICH
XUPYPIIKH cKamen 0poj 15, a apyrure 40 manmentu (rpyna b) 6ea oHue kaj Kou XUpypIIKUTE PE30BU BO
IIPEJICIIOT Ha JIMIIeBaTa peruja 0ea HalpaBeHU CO SJICKTPOXUPYPrHuja co eIeKTPoia BO 00IMK HA MUKPOUIIIA
U TUMEH3H]ja Ha Hej3uHUOT BpB 011 0,06 munnmeTpu. [Ipurtoa, 3a ceuermneTo KOPUCTEH OEIIe MOIYCOT ,,pure
cut”, co BpeaHoct 12W ox enekrpoxupypiiku reaeparop KLS Martin Electrosurgical Unit ME MB 2.
Ce HOTHpAIIIC TOCTONICpATHBHATA aHAJITe31]ja BO IPBUTE 24 Yaca U CJISICTBEHO 2-7 MOCTONEPAaTUBEH JICH,
a Koja ce Aaparie 1o Oapame Ha manueHtuTe. VcTo Taka, ol manueHTHTe ce Oapaiie 1a I' 3anuiryBaat
MOCTOIEPATUBHUTE OPAITHU aHAIITETHUIIN IIITO TH 3eMaa 110 HUBHOTO U3JIETYBambe 07 OOIHUIA

Pe3ynraru: Pesynararure o 0Ba HCIUTYBambE MOKaXkaa CTATUCTHYKY 3HaUajHa pa3jinKa Mery JBeTe
IpyIy BO OJHOC Ha MOTpedaTa o aHaJNTreTHIIM Ha AeHOT Ha onepauujara (p=0,041). Ha nenor Ha omnepa-
uujara 52,5% ox manuMeHTuTe onepupaHu co ckamen u camo 30% of manuMeHTHUTe ONEPHUPaHU CO eNeK-
TPOXUpYyprUja JoOHIe aHaNTeTHK Ha HUBHO Oapame. M Bo cuTe Opyru aHaTU3UpaHH BPEMEHCKH TOUKU
MAIMEHTHTE OTIEPUPAHU CO CKaJIIIeN MOYeCTO MPUMaje aHAITETUI CIIOPEIHO CO MAMEHTHTE OTIePUPaHn
CO €JIEKTPOXUPYPrHja, HO 03 CTATUCTUYKH IMMOTBPIeHA pa3inka Mery asere rpynu (p>0,05). Ymre nosna-
YaeH e (aKToT JeKa MaUeHTUTE TPETHPAHH CO eIEKTPOXUPYPruja, KO UMaje morpeda o aHaJITeTHIIH,
nMalie CUTHU(HUKaHTHO MorojieMa MoBpUIMHA Ha ekcuu3uja [median 471 (rank 283-589)] cnopeneno co
MAIUCHTUTE TPETUPAHU CO KOHBEHIMOHAIHA MeTonia [289 (rank 177-432) (p=0,016)].

33K.}1y‘—lOK! Bo cormacaoct co PEIYATATUTEC OO IIPETXOAHUTE CTYAUU, U HALLTUTE PE3YIITATU CyIrepupaar
CI/IFHI/Iq)I/IKaHTHO rnomaljia nocCToneparuBHa 0oJIKa BO rpynara nagueHTHU TPETUpaHu CO eHeKTpOXprrI/Ija.

Kiyunu 360poBu: IocTOTIepaTHBHA O0JIKA, CKAJITIEN, eJICKTPOXUPYPTHja, aHAITE3H]a, TUIeBa pETrHja



