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Abstract Tonsillectomy is a commonly performed surgery in children and adults in otolaryngology
practice. Recently, there have been various surgical techniques for tonsillectomy. Every surgical
technique has a unique set of outcomes and risks. The most critical complication is post-
tonsillectomy hemorrhage, which increases medical expenses, and if treatment is not timely, it
may cause the patient's death.

Objectives This study aims at comparing the effectiveness and complications after tonsillectomy
between Metzenbaum with bipolar electrocautery technique (group A) and monopolar with bipolar
electrocautery technique (group B) in children and adult patients. Additionally, investigations
regarding the incidence and risk factors of post-tonsillectomy hemorrhage are also entertained.
The effect of tranexamic acid on bleeding after tonsillectomy.

Material and methods The study comprised adult and pediatric patients who satisfied the
eligibility requirements and performed tonsillectomy between January 1, 2017, and March 31, 2024.
Patient history and surgical information were entered in the case record form and the Excel
program for data analysis using STATA version 15.1.

Results Surgical technique affects the time required for surgery and the hospital length of stay.
Group A had a significantly shorter operation time and hospital length of stay compared to group
B (18.97 vs. 26.30 min, P-value < 0.001, 2.90 vs. 3.07 days, P-value = 0.0459). In the context of post-
tonsillectomy hemorrhage (PTH), of the 547 patients, 115 (21.02%) had a PTH, and 113 had
secondary hemorrhage (98.26%). Tranexamic acid is used after tonsillectomy in group B. The results

of the bivariate analysis found that patients who were older than or equal to 15 years or had a
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body mass index more than or equal to 25 had an effect on the incidence of PTH and secondary
hemorrhage (P-value = 0.007, 0.009, and 0.015, 0.025). According to the multivariate analysis
conducted using the log-binomial regression model, the surgical technique was found to have a
non-significant effect (P-value = 0.159, 0.982, and 0.151) on the incidence of PTH, primary
hemorrhage, and secondary hemorrhage. The main factors affecting the incidence of PTH, primary
hemorrhage, and secondary hemorrhage are age >= 15 years old (P-value = 0.026, <0.0001 and
0.027) with RR values of 2.31, 805644.9 and 2.30, respectively and BMI >= 25 (P-value = = 0.027,
<0.0001 ez 0.042) with RR values of 1.44, 8732261 and 1.40, respectively.

Conclusion Metzenbaum with bipolar electrocautery technique provides a number of benefits
over monopolar with bipolar electrocautery technique, such as less operation time and a shorter
hospital length of stay. The incidence of PTH and postoperative bleeding day between the two
surgical techniques is no different. 98.26% of PTH is secondary hemorrhage, which is caused by risk
factors such as age >= 15 years old or having a BMI >= 25. Administration of tranexamic acid after
tonsillectomy is not reduced PTH.
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ﬂa:tu A 42 203 245 0.17 0.01 1.07 0.6952*
(-0.05 - 0.07) (0.73 - 1.57)
ngy B 48 | 254 302 0.15
AMnidoneanasi 1 MEINNSHIEA waznsHNEaTIASed 1 ievhudan
Yes | No total Risk of Risk difference Risk ratio (95% Cl) | P-value
Re-OR (95% ClI)
ﬂ?ju A 4 42 46 0.08 0.02 1.5 0.5495%*
n&y B 4 65 69 0.05 (- 0.06 - 0.12) (0.39 - 5.69)

* Chi-squared test **Fisher's exact test
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3INN153LATIEV Yoy ana ue ey (Subgroup
analysis) lonzlunguiUaedidnneidensen
pdait 1 wdsnsEinga nanslesginuIgag
nau A finunnidensenadeil 1 vdnisHde
#9114 AU (Segaz 8.69) warkUiendy B wu
21 au ($ovaz 30.47) AldFunsnwuuuguen

a

wardE Uiy 8 AUNAeU 10 IAnYIATIN 1
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iiovinanden Tnsuvaduftaengy A S1uu 4
AU (Feay 8) uaziUhenady B 91uiu 4 AU (3e
ag 5) lnofiranudssduimsvasnisiduings
g 0w E oAy 1.50 (95% Cl = 0.39 -
5.69, P=0.5095) LAT#4 2 nau ﬁéj’ﬂaaﬁlﬁlfﬁw

o AE1ASIN 2 naway 1 AU

a v aa [ v s a I v [
A998 5 U987NHANUENAUSAUIN1IZLaDA0DNRAINITHIAR

Uadenfiaudunusiu | Non-PTH PTH P- Primary P- Secondary P-
AN12ADADDNNAINTT (n=432) (n=115) | value | hemorrhag | value | hemorrhage | value
NIAR e(n=2) (n=113)
N 0.245 >0.999 0.235
o A 199(46.06) | 46(40.00) x 1 (50.00) x> 45(39.82) *
® B 233(53.94) | 69(60.00) 1 (50.00) 68(60.18)
LA 0.283 >0.999 0.232
® Qs 297(68.75) | 73(63.48) * 2 (100.00) xx 71(62.83) *
® Y 135(31.25) | 42(36.52) 0 42(37.17)
97 0.007 >0.999 0.009
® <15 68 (15.74) | 7 (6.08) * 0 x* 7(6.19) *
® >=15 364 108 2(100.00) 106(93.81)
(84.25) (93.91)
BMI 0.015 0.127** 0.025
® <25 279(64.58) | 60(52.17) x 0 60(53.10) *
® >=725 153 55(47.83) 2(100.00) 53(46.90)
(35.42)

* Chi-squared test **Fisher's exact test***Independent t test, PTH=post-tonsillectomy hemorrhage

911157197 5 WU fUaengy A uazgUiongy
Bdau@nisaln1siAa post-tonsillectomy
hemorrhage wanm19Auag 19l d a1 AN
ad#d (P-value=0.245) #1115 primary hemorrhage
ndaanldsunisindanssd 1 nugUaengu A
$1uau 1 au Sideneenndainuidn 7 92lu
wazdeudrfunsiiinduitenuden andy
Jeuay 0.4 (1/245) wazlufUenay B wugUaey

MU 1 AU NTLAABNIURDIHIRA N1YNaT

NnTdydg unng v evivuislaeonuas
[ ) 4 11 1 al 1

Tndusesldviedrvnslaienueiaaulmivay
msidaTuden Andusesay 0.33 (1/302)
dmsul Uten do1g >=15 Lara¥iduianie
BMI>= 25 dnan 09 UAn15ain15LA A post-
tonsillectomy hemorrhage ke ¢ secondary
hemorrhage ag9litiudAgM19adA (P-value =

0.007, 0.009 wag 0.015, 0.025 AIUAGU)
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i omuaudninavesiaudsiinase post-
tonsillectomy hemorrhage LAY a8/
w5 (Multivariable analysis) nMel@@Luy Log
binomial regression model Qﬂisﬂumﬁﬂmﬁ
HANITIATIZANUIUNALANITHIAALAZ LN AN
pegufnisaln1siia PTH egrsluiivedidgnig
adfi( P-value = 0.159 way 0.133) A1AAEBY
FUNNs (relative risk, RR) 4890150 AN17Y
Wenannaenside (PTH) WisuiiieugUae
nau B AugUiengu A Wiy 1.26 (Seway 95 Cl
= 0.90 - 1.75) uazA1 RR WUIguiiieusUleine
PIUAULNARY LAY 1.28 (Saway 95 Cl = 0.92
- 1.79) Imaﬁmq >=15 danadoauAnisainisiia
PTH, primary hemorrhage WL & ¢ secondary
hemorrhage og13litud@ A NINEnR (P-value =
0.026, <0.0001 waz 0.027) lngfiA1 RR iy
2.31 (95% Cl = 1.10 - 4.85), 805644.9 (Fovas
95 Cl = 468031.3 — 1386796) way 2.30 (5puay
95 Cl = 1.09 - 4.82) auadiu drunviluianie
BMI >= 25 denan g uAn1salni1siAa PTH,

primary hemorrhage lLei¢ secondary hemorrhage

3613 1 A9 ayn wazluni
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syt oA yn19aad (P-value = 0.027,
<0.0001 waz 0.042) Ined RR winfu 1.44 (So
ay 95 Cl = 1.04 - 1.99), 8732261 (5pway 95 C|
= 2789831 - 2.73*10") uay 1.40 (Segay 95 C|
= 1.01 - 1.95) @ua1au feTvazduanandly
5797 6

nau B Tvien tranexamic acid nasfANY
gUANsalvesUaefiiinnzidensanvdsirda
1INNIINGY A AMzunsndauduginuuenain
PTH loiun fUaeidupeuin auln Tavau elde
Turestrnurmdunnasingnaiiuoud
Futszyilalld wwafinude eduldeniou vany
LAZANITIAUN VINFTFOTNS

HansIan1ene1sInenuiungise 3 au
laun diffuse large B cell lymphoma 2 AU Lag
extramedullary plasmacytoma 1 Ay ‘17?& 3 AY
VLSJ'WUVFQ primary Wa¢ secondary hemorrhage
Hans298n 544 au LU chronic hypertrophic
tonsillitis U19AUNUTWUATILS 8 Actinomycosis

S2UPY

A5199 6 NNTIATITITLUUNA18UIFNLANMUFUNUSAUTIN1ILLADADDNNAINITHIAN

Paduiid PTH Primary Secondary
AUEUNUSAUI] (n=115) hemorrhage (n = 2) hemorrhage (n = 113)
NNZLADADDNYAY Adjusted RR. P- Adjusted RR. P-value Adjusted RR. P-value

M3ENER (95% CI) value (95% C) (95% C)
nau 0.159 0.903 0.158

e A 1 1 1

o 3 1.26(0.90 -1.75) 1.18 (0.07 - 1.26(0.91 -

18.53) 1.76)
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Poduiid PTH Primary Secondary
ANFURUSA] (n=115) hemorrhage (n = 2) hemorrhage (n = 113)
AMedeneenad | Adjusted RR. P- Adjusted RR. P-value | Adjusted RR. | P-value

TN (95% Cl) value (95% Cl) (95% Cl)

LN 0.133 <0.0001 0.108

®  ug 1 1 1

o g 1.28(0.92 - 4.91*10°" 1.31(0.94 -

1.79) (2.79*10° - 1.83)
8.64*10°)
27 0.026 <0.0001 0.027

o <15 1 1 1

o -_15 |231(110- 805644.9 2.30 (1.09 -

4.85) (468031.3 - 4.82)
1386796)
BMI 0.027 <0.0001 0.042

e <25 1 1 1

e -5 1.44(1.04 - 8732261(2789831 1.40(1.01 -

1.99) - 2.73*10") 1.95)

PTH=post-tonsillectomy hemorrhage *Log binomial regression

uniasal
1 (% 1 a =) o‘d'

n1sHdaseuneudaligunsalfldlunis
HsaNaInae N5l electrocautery vsvia
monopolar kag bipolar WunleunnTu Wesan
Wua Unsal v T nlsaneruia s1a1luung
dl' = a v Yaa | (X d’./l a
WalTeusudunislgisuadna Ay cold
dissection @11150918a0L80ADBNITLRINNIGA,
primary hemorrhage WazI¥8EL181N 1IN IAA
Weandunisidndeunsudasiuiuivgn
Mudenlunsouiu il bipolar WellTauiisuiy
monopolar @111503 lua LU didanaen

laan Tdndenudesnin eidadagnihaty

Louni1™ AMsAnwIvee Kujawski Lagaus WU
ﬂa: uiinilngld bipolar electrocautery ildonaan
SRR 12 ml(SD 18 ml) ngat cold dissection
Hldeneansgni1ew1an 36 ml(SD 35 m)@
M3AN1v93 Nunez Wagansy wuinngailagld
monopolar electrocautery HLd0AONTEWIN
H1AA 15.1 mL(SD 11.7 ml) na cold dissection
HidenoansewinewIfn 33.7 ml (SD 18.4 ml)®
ms3lY electrocautery @1an30am primary hemonhage

=

1AL 9991nN153MULA DA LAR NI T UL AR U

a

Yaa ¥

cold dissection MBI URNTUAULTBANTE

b4 = U a @ Y
N3 packs MuLaen uanaFNAeRUIBaz N
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wHaK s AL aea Nl Bl g nvinanes ey
AINT DU 9198909 300-400 DIANTALY U
Na991Ua U ¥89A21US 8 (kinetic energy)
lUviany intracellular wag extracellular fluids®
LazdloN1ALNALA DAOBNAINUHNAKN 1A A
secondary hemorrhage 11nni1%23-2%
p819lsAmuUNSHIAR cold dissection 7114
electrocautery IM1LG0A WUAT odds ratio U84
secondary hemorrhage mﬂﬂi’]ﬂﬁjm cold dissection
ein“quel I v Y A 2 v A (o0)
B uyNaduaeavTeMS packs TsEen
N5l electrocautery 813yl fibrinolytic
activity 9 sluaaie blood clots N33 v 19LAn
& A . v &
oL ® necrosis WHANITT UIALNAUIUTY
\dearon15LAn secondary hemorrhage 1%
N5k AINT oUN g9y LA ALKaRA ALY D
= H a aa ¢ 1
Weingnunanenduuaiiielazioululigey

'
[ 4:1

FaudutladoiidrdyfigaiiviliiAn secondary
hemorrhage® nA1izldenaanainuuanfaLdu
Amzunsndeudisunsieannfianvi i vaeiin
n1saanLaan(aspiration) laryngospasm N3
naulden nazdenainnisideidensoldsdin
1# fuaefosuoulssmerunagmioutudu o
S¥zLa19 i enaen secondary hemorrhage
og5emInatuil 4 fa 10 ndan1ssien12-20
primary hemorrhage /nLtAR1NATHIULA BN
5ENI19H AT L aana®) dau secondary

hemorrhage fNAAIINNITNAAVDIATIVEVUY

=

(crust) 9 tonsillar bed®®?? s¥ggiiann1SH16e

98475 cold dissection 8¢ 5¥1119 15-35 U9

3613 1 A9 ayn wazluni
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75 electrocautery 8g5¥1314 8-30 W1N1#24142
3% cold dissection Fasldszaziamisiniiium
Tun1sud oandannd o eunaudasen
og9lsfinusraziiainisindaddad uog i
Uszaunsalveadasuwng Uaeiiongesld
S2EEIANIRAE NI 1WA THATALIUT Ui
AUaelneduse iR peritonsillar abscess dlosan
i fibrosis wag adhesions ism'wﬁﬁgu tonsillar
capsule wagnd il 8@ g U orgunld
szpznardRINInesndneuveudadile
1n finsdnautess fuvafumnnningin ns
WAL peritonsillar space Fadusumanily
fidwdendvilden desdddiarlunisnganii
@oauunin“o
MNANIFITeNUIN nquilensslng
Metzenbaum 5211 U bipolar electrocautery
(nga A) Fadunssndanuy cold $aufu hot
techniques Tdszziiarlunisuidanazddnuau
Suiiuewlsimeiatesnitisnsldiaiedsm
monopolar electrocautery 5131 U bipolar
electrocautery (nau B) §aifunisuidauuy
hot technique kaNA1IAUDE 1T TBE1AYNIS
@t (18.97 vs 26.30 Wi, P-value < 0.001 uay
2.90 vs 3.07 %1, P-value = 0.0459) aivmiinga
A ldszaznanddndesniniiazilunaannnis
14 sickle knife wuazn35lns Metzenbaum wen
peritonsillar space lagauuINNIIBNNGY N3
iafafiuTudureandy B uasiiadagnviany

A18A21UTBUIIN bipolar kag monopolar 7
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fodldnaanuindunnni gUieiiuae nduduin
Wl osuoulsane uiautud u €058 nw
SELULLIAINTIWN 16 AUDIT S electrocautery
9851719 8-30 U212 g agennd oy
nsfnundl sts 2 naudTrurugUas primary
hemorrhage, secondary hemorrhage, IIUITY
fuiifidonsenadeil 1uazededl 2, haeiiiinne
Aoneonadeil 1 uavdosuouTH. o1, Q’ﬂ’mﬁﬁ

ANZLADADINASIN 2 NAINIFA LATHDIUDUTN.

1%
¥

1o tewingT unndneiuegsly

S

Jod1aun19dd i n1susnlaelyas ogile

o

)}

(%

electrocautery v19%1ia monopolar Kag bipolar
WU primary hemorrhage #eg WsWU secondary
hemorrhage AouT19 3895 08ay 98.26 B9
aannd et un1s@nwineuntai 9015l
electrocautery Tun1sw1aasaun e lawn
bipolar diathermy dissection and hemostasis,
coblation, monopolar diathermy dissection and
hemostasis LLa ¢ cold steel dissection with
bipolar 115 8 monopolar diathermy hemostasis
WUA 1 odds ratio U84n15LA A secondary
hemorrhage 111nA9M&Y cold steel dissection
with  ties/packs hemostasis  (reference
technique) 0819 a1 Aayn19ad 29 Yuii &
Bonoanasedl 1 wdan1skaga nau A AnTud
\de 7.45 Tu nau B LAnTufede 8.36 Tu
wansineiuegeluliivedAyn1eaia donndes
fumsAnwneuntmuszezianiidonseney
senT1aTud 4 59 10 naIn 15016 (183430

va ¢ DX aa a v
fz]q‘UG]ﬂ"limcﬂaﬂaﬂjﬁmNﬂqugLaaﬂaaﬂLLagﬁ]@Q
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lasunisuangnseay 1.4-11.9“7 as@nwn
Hnusesay 1.83 (10/547)

ns@nwinungUaeduwandwnnndn
v = o = 1 v (2848) 1
Hrgmilauiun1sdnuineauntn @ ueuig
nsAnwmugUIswArgunnI1 @ inaned
PTH, primary @& secondary hemorrhage
1NNIUNARQEANANAUBE 9l TaE AR N
a6 99n15Anw1909 Windfuhr JP wazamz®,
Inuzuka Y wagaae® Hoshino T wazamz”
WUTWAYIEA hemorrhage UINNTILNAREY S
pg19iivudAyn19add enaazidunaannine

a a d' 1 Ad!
neelgosluu estrogen INNNNIUNARE Fio0N
cfy Y 1 v =2 <@ (51) =
NS AUNITINLAY WHANIFATaNL52CY 4
A15A N InUI Al utaduid saveaniiy
= v 1w P < al
\HenganndwAnluUieian Weswingasluy
weludnliwansnsiuaundnzdguiaiosu 3
913aUAYUANNAFIUERT LU estrogen NBY
«v‘ﬁr](52,53)
= z-:’lj 1 EZ -'-N'Ql 1 A

nsAnwinuingieiiienguinnimie

Winfiu 15 U & PTH, primary hemorrhage Lag

Y ¥

secondary hemorrhage 111N11HU28918UBY

Y 9

I =

n31 15 U egniidsdiAgyn1ead s dn13@nwy
wuig wgillenaidensanuinnindn 5 win®®
flenaldeneonuinnininits primary uaz
secondary hemorrhage® LAina1An159 NLAU
voweumoudauminii fwaduanmssnauiess
msedadn peritonsillar space aduusiand
Lifiduiden sanniudin fuasfienguindasdl
Fudond ldudausainduiinidondeendae

(47,53,55)
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Sleldnrsauan Adjusted relative risk
1nel978 Log binomial regression (multivariate
analysis) n1sAnwHnuIn 918 >=15 U uaz BMI
>= 25 1 udasu.d 8 5uia PTH, primary
hemorrhage L & ¢ secondary hemorrhage
WINNIINAUBEY < 15 T way BMI < 25 ag19dl
Ved1AYnI9ana d@2unaldanIsnIAaLasLne
Judaduidesiiliinnuddynieads nisdne
284 Hoshino T wazaaz'? wuq1 obesity (BMI
>= 30) Wudadeidesveinisiinidansonnds
rasonneuTalugiaeiongunnnivdewiiiy
12 U d1un13@nw1ue9 Riechelmann H kazanz
56 WU overweight (BMI >= 25 uag < 30) #39
obesity (BMI >= 30) Tl duiladeidsaveinis
AadonsenndsrdaiaUaednuazlng
N15AN®ITV04 Inuzuka Y wagamz > wuin
nsquyni fuaelng inavisuaznislien
NSAID n&anskda utladedesvesnisiia
\Heneanuadinsauneudaluglvg n1sinw
94 Cinamon U wazaniy®” msguynasilsiusa
Aanssniauinde wwamedh idensendienin
Auftliiguymd Coordes A wagauz®® wuinns
fuuoaneged LA UAINLLE 897 uNAITAALTE
wuailiseiadulivues vildunailidensondne
Fanemeodunaiifuweanasgeduinnitmends
Fansfnuilaldifudoyaifeafunisguymi
LaENSALLEANeged

Ja3 vudn1sld'en tranexamic acid
(Transamine) Tunguausindavatoisun Fady

81 anti-fibrinolytic agent Agn5lun1sviiuiaen
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1n15ANYIVRY Santosh A, George A, Pukhlik S,
Achakzai A waganiy® Tagldenildalugiheneu
NITHIAARDUNDUTA WUIIAINITOaALEADEN
581119 TH R R g 19T ud Ayneada dau
A1sAnwves Erwin D wazan® T@ldeninune
Tudunefifidensenndsindniuisuiisuiungu
AlaildFuen nudnguitldusmiuneauisnan
A58 R0k AT 18E 198l Ted Ay mnad
nsAnwTes Koizumi M uasaaz®) 1@ldenian
Tutuf dnseunauda nuitliaiunsoan
gtAn1salvesi{thefifinnzidensenvdsindnls
nsAnwIes Spencer R waramy @ 1¢lded 3
35 dvune wuude wazdnoaelugUred
\GoneenvasinfnlnelsazaulasusAuas 1 35

o

Wisuiiisuiunguililasuen nuinnquitlasu

a v

g1aInannd Tosi g et el d ey
VNGOl

N15ANEIY89 Abtahi M Lazang® Aaen
drounisifadouneuda 1919 Snd198mnen
naon (placebo) WUILADADDNTEWINILAZ WA
WA SEpzansHIRRets 2 drdliunndng
i miﬁﬂmﬁﬂumiﬁﬂmLLiﬂﬁ@Uizam%mamm
nsaaenilutudisngn Juuoulsmeuiauas
Sulsemusedithudn 7 Su wuinguillfiadesd
$im monopolar electrocautery $341U bipolar
electrocautery Ba SN 16 ALA LR 812 ALAL YN
FUUsENIU tranexamic acid Wug UAn1saives
JUheiifinnzdonsenndsidauinnindnngu
wanadnsliendll dnadostunisiinning

LADADBNNRINIAR
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A3UNAN1339Y
nsdnwdwuiinguitldnsslnansslng
Metzenbaum 321U bipolar electrocautery 14
svozatlunsHdareuneudauas s uInTud
weulsenerviatosninisnisldiag eed in
monopolar electrocautery 52731 U bipolar
electrocautery wuingUfinisaln1igiionsen
wdInsHRasauneudanay Tuiilidensenyds
nsHAvea 2 madanisiisaldunnsieiy
nsendnlaelding esile electrocautery Wawdln
monopolar Lkag bipolar WU primary hemorrhage
19y WANU secondary hemorrhage ﬂ'auﬁz_’f’mqq
fovay 98.26 d1utleduldeeweansiin PTH,
primary hemorrhage Wag secondary hemorrhage
1dun fuasffienguinndmiewindu 15 U uay

BMI 11NAIUS0LMNAU 250151587 tranexamic
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