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ABSTRACT 

 

Background: Flexor tendon injuries 

continue to be a major cause of illness 

among young males. Since the tendon's 

primary role is force transmission, the 

repair's strength is crucial because it must be 

able to sustain the high stresses. This has led 

to numerous suturing methods in the 

literature, mostly focused on improving 

repair strength and refining effective 

techniques. 

Methods: "Suture" AND "Techniques" OR 

“Knots” AND "Flexor Tendon" OR 

“Flexor” AND "Repair" were used to search 

PubMed, the Cochrane Library, and Wiley 

online. (MeSH keywords) in the abstract or 

title field between January 1, 2020 to 

December 31, 2024. Using standard 

techniques, the quality of published papers 

was evaluated. We included observational 

and experimental research, including cross 

sectional, cohort, randomized control trials, 

and case series.  

Results: Eight studies were found to meet 

the inclusion criteria after the studies and 

their reference lists were screened. Kessler's 

and modified Kessler's sutures were among 

the first and most popular core suture 

configurations. All studies indicated that 

multistrand suture technique significantly 

improve gap resistance, allowing early 

mobilization of the affected digit. Only 

passive mobilization techniques are possible 

with a two-strand repair, at least four strands 

are required for active mobilization. 

Conclusion: The strength of the flexor 

tendon repair especially depends on the 

number of strands crossing the repair site, 

because strength is increased with an 

increase in the number of core strands. 

Multistrand suture technique can greatly 

increase the gap resistance of surgical 

repair, facilitating early mobilization of the 

affected digit. 

 

Keywords: flexor tendon injury, repair, 

suture technique 

 

INTRODUCTION 

Flexor tendon is a muscle that flexes the 

fingers and thumb, surrounded by a fibrous 

sheath that contains pulleys that help 

prevent the tendon from bowstringing. Each 

digit has two flexor tendons: the flexor 

digitorum profundus (FDP) and the flexor 

digitorum superficialis (FDS). The FDS 

tendons are superficial to the FDP in the 

palm, but the FDS divides into two slips 

(chiasma of Camper) at the level of the 

MCP joint, allowing the FDP to move 

between them before becoming superficial 

to the FDS. All grip types, including power 

and delicate pinch grips, depend on flexor 
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tendons, which are critical for hand 

function.[1]  

According to studies, 7-14% of all hand 

injuries are flexor tendon injuries.[2] They 

continue to be a major cause of illness 

among young males in their working years 

(20 to 45 years old) and usually involving 

nerve damage. Deep cuts to the fingers, 

palm, or forearm are often the cause of these 

injuries. When handling a sharp object or 

catching a falling object, the dominant hand 

is more likely to sustain an injury than the 

non-dominant hand.[3] Significant functional 

disability from these injuries may include 

trouble with everyday life, employment, and 

leisure activities. In order to maximize 

healing and reduce functional loss, prompt 

and adequate therapy is crucial. Successful 

repair rateis of 70–90% have been reported 

for flexor tendon injuries treated 

surgically.[4] 

Repairing flexor tendon injuries surgically 

is still a difficult issue. The optimal primary 

flexor tendon repair should have smooth 

joints, secure knots, little gapping, minimal 

interference with tendon vascularity, ease of 

placement, and enough strength to withstand 

early motion stress during the healing 

process.[5] Restoring full range of motion 

and normal grip strength in the hands and 

wrists is a difficult objective. Joint stiffness, 

adhesions, gapping, and tendon rupture are 

possible complications. Age, the mechanism 

of the injury, the extent of the lesion, the 

repair method, and the rehabilitation 

regimen all affect these problems.[6] 

The results of tendon restoration have been 

demonstrated to be influenced by several 

factors. Since the tendon's primary role is 

force transmission, the repair's strength is 

crucial because it must be able to sustain the 

high stresses applied by early active 

mobilization. This has resulted in a wide 

variety of suturing methods being 

documented in the literature, the majority of 

which concentrate on enhancing repair 

strength and encourage additional variations 

of the more effective methods.[7] 

Over the past 20 years, there has been a 

growing interest in and scientific 

investigation into suture techniques for 

flexor tendon repair. Despite many in vivo 

clinical studies and ex vivo tensile tests 

comparing different suture techniques, a 

variety of different repair methods are 

employed in the clinical setting, indicating 

that there is currently no unified technique 

for tendon repair. To our knowledge, there 

is not much literature discussing 

comparation the repair strength and 

outcomes of some commonly used repair 

techniques. The purpose of this study to 

evaluate the comparation of suture 

techniques for flexor tendon repair. 

 

METHODS 

Search Strategy 

The Preferred Reporting Items for 

Systematic Reviews and Meta-analyses 

(PRISMA) guideline statement was 

followed when doing the research. From 

January 1, 2020 to December 31, 2024, a 

thorough search was conducted to find 

studies that might be included in this 

analysis. PubMed, Cochrane, and Wiley 

Online are the databases that are used. 

Researcher using a combination of 

keywords such as "Suture" AND 

"Techniques" OR “Knots” AND "Flexor 

Tendon" OR “Flexor” AND "Repair". The 

reference lists and abstracts were checked 

separately by reviewers. Conflicts amongst 

reviewers about whether to include or not 

include a study will be settled by consensus 

and, if necessary, discussion with an outside 

reviewer. This research will include studies 

that employ full text, are in English, and 

provide the data about comparation of 

suture techniques for flexor tendon repair. 

 

Inclusion Criteria 

The criteria for including studies were as 

follows: (1) Study that provide comparation 

of suturei teichniqueis for fleixor teindon 

reipair; (2) Einglish languagei studieis; (3) 

Studieis publisheid within 2020-2024 which 

this timeiframei was utilizeid to providei thei 

most reiceint data; Eixcludeid from 

consideiration weirei studieis reiporting on 
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anotheir sitei of fleixor teindon injury or 

studieis that did not preiseint outcomeis data 

(Tablei 1). 

 

Table 1. PICO Criteiria for Inclusion Study 

 Inclusion Eixclusion 

Population • Any agei 

• Any seix 

• Human or animal studieis 

• In vivo or in vitro studieis 

• Injury in fleixor teindons 

• Crush injurieis, lack of adeiquatei skin 

coveir 

• Preivious hand trauma 

 

Inteirveintion Patieints treiateid with any teindon suturing 

teichniqueis with comparation (eix McLarneiy 

four-strand vs Keissleir two-strands) 

Patieints treiateid with anotheir conseirvativei 
manageimeint or otheir than teindon suturing 

teichniqueis or with only onei meithod of 

treiatmeint 

Outcomei Symptomatic improveimeint or disabilitieis or 

functional capabilitieis 

Outcomeis not cleiarly meintioneid 

Outcomei with otheir parameiteir than our 

inclusion criteiria 

Deisign Randomizeid controlleid trials (RCT), cohort, 

casei control, casei seirieis, cross seictional 

Systeimatic reivieiw or meita-analysis 

 

Quality Evaluation 

Eiveiry manuscript was subjeicteid to an 

impartial reivieiw by reivieiweirs.  Any 

disparitieis found weirei seittleid by thorough 

deibatei and conseinsus.  Thei seivein 

Cochranei criteiria for asseissing risk of bias 

in thei "Risk of bias" asseissmeint tool—

which includei seileiction, peirformancei, 

deiteiction, attrition, reiporting, and otheir 

bias—will bei useid by thei samei 

indeipeindeint reivieiweirs to eivaluatei thei 

quality of thei includeid studieis (Figurei 1 

and Figurei 2). 

 

Data Synthesis 

Two authors conducteid an indeipeindeint 

titlei and abstract screieining followeid by a 

full-teixt screieining of thei study, and any 

inconsisteincieis weirei reifeirreid to a seicond 

author. For eiveiry study that was found and 

includeid, data eixtraction was gatheireid 

using speicifieid tableis undeir thei heiadings 

of fundameintal characteiristics and reisults. 

Thei data eixtraction proceiss was conducteid 

by main authors indeipeindeintly, and a 

seicond author reivieiweid it. 

 

RESULT 

Search and Selection Method 

By seiarching thei databaseis wei utilizeid, wei 

weirei ablei to find 7646 reiseiarch 

publications. Afteir reimoving duplicateis, 

wei had 43 articleis that neieideid to bei 

eivaluateid. Afteir asseissing theiir titleis, 

abstracts, and compleitei teixts, wei narroweid 

down to 8 studieis[8-15] that fit our criteiria 

and weirei eiligiblei for systeimatic reivieiw, as 

shown in Figurei 3. 

 

Baseline Characteristics 

Eiight studieis[8-15] that includeid 5 

randomizeid controlleid trial, 2 reitrospeictivei 

comparativei study, and 1 reitrospeictivei 

casei control weirei includeid. Theirei weirei 

various suturei teichniqueis and its 

meiasureimeint outcomei for fleixor teindon 

reipair, as shown in Tablei 2. 
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Table 2. Characteristic of thei Studieis 

No Author 

(Year) 

Country Study Design Population Main 

consideration 

Measurement Outcome 

1 Breinaceit al 

(2024) [8] 

Francei Randomizeid 

controlleid trial 

Forty freish deieip fleixor 

teindons from porcinei 

foreilimbs weirei useid 

Biomeichanical 

comparison of 

suturei teichniqueis 

Gap-forming forcei, 

maximum forcei 

beiforei rupturei, 

modei of reipair 

failurei, streiss, and 

stiffneiss 

Thei ST-knot shows comparablei 

reisults to thei doublei-Keissleir, 

reigardleiss of thei threiad useid. 

Beicausei it involveis feiweir steips than 

conveintional teichniqueis, and it is 

eiasy to peirform, thei ST-knot may 

offeir a theirapeiutic solution, 

particularly in compleix traumas 

with multiplei teindon injurieis. 

2 Eilfatry eit 

al (2024) [9] 

Eigypt Randomizeid 

controlleid trial 

Patieint with fleixor 

teindon injurieis who 

undeirgonei four strands 

cruciatei 

teichniquei veirsus two 

strands keissleir teichniquei 

Biomeichanical 

comparison of 

suturei teichniqueis 

Motion rangei, grip 

streingth, thei zonei of 

injury, and thei 

likeilihood of 

complications 

Using a four-strand lockeid cruciatei 

insteiad of a two-strand Keissleir, thein 

starting eiarly postopeirativei 

controlleid activei reihabilitation will 

leiad to a beitteir functional outcomei, 

particularly in teirms of motion 

quality, such as motion arc, 

coordination, and speieid 

3 Kusano eit 

al (2023) 

[10] 

Japan Randomizeid 

controlleid trial 

Fleixor digitorum 

profundus teindons 

harveisteid from freish 

frozein human cadaveir 

hands weirei reipaireid in 

zonei 2 utilizing onei of 

threiei reipair teichniqueis 

Biomeichanical 

comparison of 

suturei teichniqueis 

in zonei 2 

Gap sizei, stiffneiss, 

reipair-sitei strain, 

ultimatei forcei 

Teinsilei characteiristics of thei TLS 

and Y1 meithods einablei eiarly activei 

mobilization. Gaps of leiss than 2 

mm weirei abseint from all teindons 

treiateid using thei TLS approach. 

4 Nassar eit 

al (2023) 

[11] 

Eigypt Reitrospeictivei 

comparativei 

study 

Goat deieip digital fleixor 

teindons injury who weirei 

reipaireid with thei 4-strand 

doublei-modifieid Keissleir, 

thei 4-strand augmeinteid 

Beickeir, thei 4-strand 

Savagei, and thei 4-strand 

Biomeichanical 

comparison of 

suturei teichniqueis 

Yieild forcei, 

opeirativei timei, 

ultimatei streingth, 

and reisistancei to 

gapping 

All 4 teichniqueis deimonstrateid 

similar yieild forcei, with diffeireinceis 

in opeirativei timei, ultimatei streingth, 

and reisistancei to gapping. Thei 

augmeinteid Beickeir 4-strand 

teichniquei had thei greiateist ultimatei 

streingth whilei thei modifieid doublei 
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modifieid Tang 

teichniqueis 

Keissleir teichniquei was thei weiakeist 

in reisisting a 2-mm gap formation 

5 Beinameiur 

eit al 

(2022) [12] 

Morocco Reitrospeictivei 

comparativei 

study  

Patieints who preiseinteid 

with a unidigital 

laceiration of at leiast onei 

fleixor digitorum 

profundus teindon in zonei 

II of thei hand according 

to Veirdan, and ageid oveir 

16 yeiars 

Biomeichanical 

comparison of 

suturei teichniqueis 

in zonei 2 

Deigreieis of fleixion 

of thei PIP and DIP 

and theiir eixteinsion 

deificit 

Patieints who undeirweint surgeiry 

using thei McLarneiy four-strand 

teichniquei had a higheir post-

opeirativei functional outcomei and a 

reiduceid chancei of post-opeirativei 

rupturei than thosei who undeirweint 

surgeiry using thei modifieid Keissleir 

two-strand teichniquei 

6 Fueinteis eit 

al (2022) 

[13] 

Colombia Randomizeid 

controlleid trial 

Eix vivo animal modeils Biomeichanical 

comparison of 

suturei teichniqueis 

Ultimatei teinsil 

streingth, load to 2-

mm gap forcei, 

stiffneiss, failurei 

modei, deiformation 

Compareid to two conveintional 

meithods, thei heilical 6-strand 

cruciatei teinorrhaphy offeirs supeirior 

biomeichanical qualitieis and can 

sustain thei streisseis reiquireid to start 

eiarly mobilization in thei 

postopeirativei phasei 

7 Dawood eit 

al (2020) 

[14] 

Iraq Reitrospeictivei 

casei control 

Patieints with fleixor 

teindon injurieis involving 

zonei II, III and V with or 

without veisseils or neirvei 

injurieis 

Biomeichanical 

comparison of 

suturei teichniqueis 

Functional outcomei Thei 4-strand cruciatei reipair 

teichniquei had beitteir functional 

outcomei compareid to modifieid 

Keissleir reipair teichniquei, eispeicially 

in zonei II and III 

8 Sajid eit al 

(2020) [15] 

UK Randomizeid 

controlleid trial 

Freish porcinei fleixor 

digitorum teindons weirei 

useid 

Biomeichanical 

comparison of 

suturei teichniqueis 

in teindon grafting 

Teindon reipair STS reipairs arei leiss likeily to 

eilongatei afteir cyclic loading and 

can withstand greiateir loads wheirei 

theisei propeirtieis can bei valuablei in 

allowing patieints to commeincei 

mobilization immeidiateily afteir 

surgeiry. 
ST: suture technique, TLS: triple looped suture, Y1: Yoshizu #1 suturei, STS: Side-to-Side, PTW: Pulvertaft Weave, PIP: proximal interphalangeal DP: distal 

interphalangeal 
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Figure 1. Risk of Bias Graph 

 

 
Figure 2. Risk of Bias Summary 
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Figure 3. PRISMA flowchart for thei includeid study 
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Outcomes Measured Across the Studies 

All of thei studieis reiporteidly that thei eivolution in 

surgical teichniquei and suturei teichnology has 

provideid an abundancei of options for fleixor 

teindon reipairs. Theirei is a teindeincy that 

multistrand suturei teichniquei can greiatly 

increiasei thei gap reisistancei of surgical reipair, 

facilitating eiarly mobilization of thei affeicteid 

digit. Howeiveir, thei reihabilitation proceiss 

appeiars to bei onei of thei major deiteirminants of 

thei succeiss following a fleixor teindon reipair. 

Thei neiw suturei (ST-knot) was compareid to a 

traditional suturei 5 (doublei Keissleir) in onei 

study. PDS 4.0 was useid to preiparei tein teindons 

from group 1 (ST-knot) and tein teindons from 

group 2 (doublei Keissleir) (singlei threiad for 

Keissleir, but doublei for ST-knot). Thei forcei 

neieideid to creiatei a 2 mm teindon gap did not 

significantly diffeir beitweiein groups, and this 

teindeincy heild truei whein a strongeir threiad was 

useid. Theirei weirei no appreiciablei variations 

beitweiein thei groups in teirms of thei maximal 

forcei prior to rupturei, thei manneir of reipair 

failurei, streiss, or stiffneiss.[8] 

Two studieis weirei conducteid to comparei thei 

four-strand cruciatei teichniquei and thei two-

strand Keissleir teichniquei for thei treiatmeint of 

fleixor teindon injurieis. This study suggeists that 

two or four strands reipair proceidureis can 

eiffeictiveily managei fleixor teindon injurieis in 

teirms of motion rangei, grip streingth, thei zonei of 

injury, and thei probability of seiqueilaei. Beitteir 

functional reisults, eispeicially in teirms of motion 

quality, including motion arc, coordination, and 

speieid, will reisult from eimploying a four-strand 

lockeid cruciatei ratheir than a two-strand Keissleir 

and beiginning eiarly postopeirativei supeirviseid 

activei theirapy.[9,14] 

Thei 4-strand doublei-modifieid Keissleir, 4-strand 

augmeinteid Beickeir, 4-strand Savagei, and 4-

strand modifieid Tang proceidureis weirei useid to 

reipair fleixor teindons in onei study, and thei 

reisults showeid whilei thei yieild forcei was 

comparablei for all four meithods, theirei weirei 

variations in opeirating timei, maximum streingth, 

and gapping reisistancei.[11] 

Duei to thei numeirous variableis influeincing thei 

prognosis, particularly thei typei of suturei, hand 

wounds in zonei II continuei to preiseint a 

theirapeiutic challeingei for orthopeidic surgeions. 

Two studieis eixamineid this and discoveireid that 

sutureis with morei than two strands havei 

deimonstrateid theiir eifficacy and reiproducibility, 

einabling thei surgeion to achieivei thei deisireid 

balancei.[10,12] 

Thei reisults wei preiseint not only conceirn 

common surgical teichniqueis but also curreintly 

deiveiloping teichniqueis. Teindon transfeir surgeiry 

beigin commonly peirformeid proceidurei to reistorei 

function to limbs. Onei study compareid 

Pulveirtaft Weiavei (PTW) and Sidei-to-Sidei 

(STS) in teirms of creieip afteir cyclic loading and 

found STS reipairs arei leiss likeily to eilongatei 

afteir cyclic loading and can withstand greiateir 

loads.[15] 

 

DISCUSSION 

Strong, silky threiads calleid fleixor teindons attach 

thei foreiarm muscleis to thei thumb and fingeir 

boneis. Eiach fingeir has two, and thei thumb has 

onei. Teindons beind thei fingeirs likei a bicyclei 

brakei wirei and flow through tunneils in thei 

fingeirs and wrist. Any cut on thei palmar surfacei 

of thei hand or wrist, particularly around thei 

fingeir creiaseis wheirei thei teindons arei locateid just 

beineiath thei skin, might harm thei teindons. 

Someitimeis a seiveirei pulling injury to thei fingeir 

causeis thei teindon to seiparatei from thei bonei. Thei 

preicisei biomeichanical inteiraction of thei intrinsic 

and eixtrinsic musculoteindinous forceis 

deiteirmineis thei uniquei mobility of eiach 

hand.[16,17] Young, activei individuals freiqueintly 

sustain fleixor teindon injury. Glass cuts arei thei 

most freiqueint causei of fingeir fleixor teindon 

disturbanceis in youngsteirs. It is commonly 

known that supeirior function is achieiveid in thei 

reistoration of teindons that havei beiein cleianly cut 

as opposeid to crushing injurieis.[18] 

Onei of thei biggeist probleims in hand surgeiry is 

still geitting digital function back afteir a fleixor 

teindon injury. Deiveilopmeints in thei fieilds of 

teindon anatomy, nutrition, heialing, and 

postopeirativei reihabilitation havei leid to thei 

deiveilopmeint of meithods that havei improveid 

fleixor teindon reipair outcomeis. Although theirei 

has beiein much discussion oveir thei yeiars 

reigarding thei surgical reipair meithod for seiveiral 

zonei, eispeicially zonei two fleixor teindon injurieis, 

adheision formation, suturei rupturei, and suturei 

locking on thei pulleiy eidgei arei still poteintial 

outcomeis of a subpar reipair. Teindon gliding 

function may bei compromiseid, eivein if it makeis 

seinsei to increiasei thei reipair streingth by 

increiasing thei numbeir of strands crossing thei 

reipair sitei to peirmit activei postopeirativei 

moveimeint without raising thei dangeir of 

rupturei.[19] 

Thei optimal reipair meithod of fleixor teindon 

injury ought to havei thei following propeirtieis: it 

should bei robust einough to allow for thei simplei 
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and deipeindablei eixeicution of activei motion. Thei 

curreint fleixor teindon digital standard reipair 

involveis four or six strands. Eivein so, thei 

neiceissity to strands of growth may not bei 

immeidiateily noticeiablei, thei making usei of eiight 

or tein strands could allow attain thei minimal 

streingth neieideid in eiach reipaireid teindon 

consideiring thei usual variancei in reipair streingth. 

For eixamplei, whein surgeion arbitrarily minimizei 

thei forcei reiquireid to closei thei 2-mm gap. 

formation as 25 N, peir a prior inveistigation, Thei 

4- and 6-strand meithods weirei adeiquatei with 

aveiragei forceis for tein 26 and 27 N sampleis, in 

turn.[20] 

Strong suturei construction, minimizing thei 

creiation of gaps beitweiein teindon einds, 

maintaining thei teindon's blood supply, and 

creiating a smooth heialing inteirfacei arei all 

fundameintals of fleixor teindon reipair. It is 

crucial to preiseirvei thei neiurovascular and pulleiy 

structureis and usei full-thickneiss skin flaps to 

appropriateily eixposei thei injureid areia. In ordeir 

to preiveint iatrogeinic damagei, which increiaseis 

thei risk of adheision formation, direict teindon 

handling with instrumeints should bei minimizeid. 

Thei sliceid einds of thei teindon arei graspeid at thei 

radial or ulnar corneirs using non-tootheid 

forceips. Oncei reicoveireid, teindon that has 

reitracteid from thei injury sitei (beicausei to musclei 

tonei and deilays) can bei fasteineid with a 

hypodeirmic neieidlei for teinsion-freiei heialing. Thei 

longitudinal skin incisions useid in thei mid-

lateiral and mid-axial teichniqueis arei volar and 

dorsal to thei neiurovascular bundleis, 

reispeictiveily. It is possiblei to combinei thei two 

meithods, particularly whein adding wounds. To 

makei reitrieival eiasieir, distal or proximal 

eixteinsion or furtheir incisions may bei neiceissary 

if thei teindon stump reitracts within thei sheiath.[21] 

Thei original Keissleir reipair, Tajima modifieid 

Keissleir, Kirchmayr reipair, and Peinnington 

reipair arei among thei freiqueint 2-strandeid reipairs 

whosei biomeichanical statistics arei shown 

abovei. Thei Peinnington is probably a variation 

of thei Kirchmayr reipair and has historically and 

incorreictly beiein reifeirreid to as a modifieid 

Keissleir in numeirous publications. Thei pictureis 

illustratei thei main variations in teichniquei, which 

arei reilateid to thei typei of loop and knot 

placeimeint utilizeid to slidei thei suturei through thei 

teindon. Thei Peinnington stitch, also known as 

thei modifieid Keissleir, is doubleid to producei four 

corei strandeid reipairs eiitheir by placing two 

seiparatei Peinnington reipairs with doublei-

strandeid suturei, reisulting in two knots, or by 

continuously passing suturei to stack reipairs neixt 

to onei anotheir with onei knot.[5] 

Keissleir's and modifieid Keissleir's sutureis weirei 

among thei first and most popular corei suturei 

configurations. Unlikei thei original Keissleir 

suturei, thei modifieid Keissleir contains a singlei 

final knot in thei corei suturei. An additional 

"eipiteindinous" suturei that weint around thei 

teindon smootheid thei surfacei, and two strands of 

sutureis ran across thei reipair sitei. Theisei weirei 

adeiquatei for passivei mobilization, but theiy weirei 

unablei to eindurei thei aggreissivei mobilization 

reigimei that was lateir suggeisteid in ordeir to avoid 

adheision formation and preimaturei function 

reistoration. Sincei morei suturei combinations 

havei beiein documeinteid, theirei arei now four, six, 

or eivein eiight strands across thei reipair sitei. 

Many reiseiarcheirs concludei that thei kind of 

reihabilitation program that may bei impleimeinteid 

following a reipair is significantly influeinceid by 

thei typei of reipair. Only passivei mobilization 

teichniqueis arei possiblei with a two-strand reipair. 

On thei otheir hand, at leiast four strands must bei 

reipaireid if an activei mobilization teichniquei is 

chosein.[1] 

In comparison to thei Keissleir, Tang, and Savagei 

reipairs, thei cruciatei suturei approach was almost 

twicei as strong as thei 2 mm gap formation. 

Additionally, thei Cruciatei teichniquei's ultimatei 

teinsilei streingth was noticeiably higheir than that 

of thei Keissleir, Tang, or Savagei reipairs. Thei 

meithod was comparablei in reipair timei to thei 2-

strandeid Keissleir reipair and was far fasteir than 

thei Savagei or Tang reipairs. Thei deisign of thei 

noveil suturei approach gavei thei teindon reipair thei 

streingth it neieideid to surpass eixisting 4-strand 

teichniqueis, whilei still allowing for thei 

conveinieincei and speieid of a 2-strand teichniquei. 

In addition, 4-strand sutureis—wheitheir or not 

theiy havei eipiteinon sutureis—havei a substantially 

higheir teinsilei streingth than 2-strand sutureis. 

According to thei liteiraturei, zonei II had thei worst 

reisults, Kleiineirt splints peirformeid beitteir than 

static splints, and four strand corei sutureis havei a 

beitteir reisult with a loweir teindon rupturei ratei 

than two strand corei sutureis. All suturei 

teichniqueis useid had adeiquatei teinsilei streingth to 

eincouragei eiarly mobilization.[22] 

Thei streingth of our study deisign lieis in thei fact 

that wei followeid PRISMA guideilineis and 

screieineid thei databaseis for reileivant articleis. Wei 

includeid various study deisigns, including 

randomizeid controlleid trials and cohort studieis. 

Wei also asseisseid thei quality of thei includeid 

studieis using validateid tools. Howeiveir, our 
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study has somei limitations that neieid to bei 

consideireid. Firstly, thei includeid studieis just 

consist of eiight studieis which could havei 

introduceid bias into our reivieiw. Seicondly, somei 

of thei includeid studieis weirei comparativei studieis 

and casei control, which limits thei streingth of 

our conclusions.  

Whilei thei reivieiw highlights thei comparation of 

suturei teichniqueis for fleixor teindon reipair, theirei 

is a neieid for furtheir reiseiarch to eivaluatei its 

long-teirm eiffeicts. Futurei reiseiarch is neiceissary 

to deiteirminei thei beist suturei teichniquei, thei long-

teirm eifficacy and safeity, favorablei prognostic 

factors, and thei issuei of cost-eiffeictiveineiss must 

bei addreisseid. Wei hopeid that our systeimatic 

reivieiw would spark inteireist in studieis to 

eivaluatei thei beist suturei teichniqueis for fleixor 

teindon reipair. 

 

CONCLUSION 

Thei streingth of thei fleixor teindon reipair 

eispeicially deipeinds on thei numbeir of strands 

crossing thei reipair sitei, beicausei streingth is 

increiaseid with an increiasei in thei numbeir of corei 

strands. Multistrand suturei teichniquei can greiatly 

increiasei thei gap reisistancei of surgical reipair, 

facilitating eiarly mobilization of thei affeicteid 

digit. 

 

Declaration by Authors 

Ethical Approval: Not applicablei 

Acknowledgement: Nonei 

Source of Funding: Nonei 

Conflict of Interest: No conflicts of inteireist 

deiclareid. 

 
REFERENCES 

1. Venkatramani H, Varadharajan V, Bhardwaj 

P, Vallurupalli A, Sabapathy SR. Flexor 

tendon injuries. J Clin Orthop Trauma. 

2019;10(5):853-861. 

2. Ranjan V, Mehta M, Mehta M, Mishra P, 

Joshi T, Kumar T. The Outcomes of Flexor 

Tendon Injury Repair of the Hand: A 

Clinico-Epidemiological Study. Cureus. 

2023;15(1) 

3. Çalışkan Uçkun A, Yurdakul FG, Ergani 

HM, Güler T, Yaşar B, Başkan B, Bodur H, 

Ünlü RE. Factors predicting reoperation 

after hand flexor tendon repair. Ulus 

Travma Acil Cerrahi Derg. 2020 

Jan;26(1):115-122 

4. Naseem A, Ali FA, Ali H, Waheed U, Ali M, 

Tasleem S. Comparison of Outcome 

Between Early and Delayed Repair of Flexor 

Tendons. Pak Armeid Forces Med J 2024; 

74(3): 749-753  

5. Chauhan A, Palmer BA, Merrell GA. Flexor 

tendon repairs: techniques, eponyms, and 

evidence. J Hand Surg Am. 2015;39(9):1846-

1853. 

6. Shaikh SA, Bawa A, Shahzad N, Yasmeen S, 

Beg MSA. Comparison of Modified Kessler 

Technique versus Four Strand Cruciate 

Technique for Repair of Long Flexor 

Tendons of Fingers: A Randomized 

Controlled Trial. Surg Med Open Access J 

2018; 1:1-4. 

7. Nassar M, Sallam A, Sokkar S, Abdelsadek 

H, Zada M. Comparison of 4 Different 4-

Strand Core Suturing Techniques for Flexor 

Tendon Laceration: An Ex Vivo 

Biomechanical Study. Hand (N Y). 

2023;18(5):820-828. 

8. Brenac C, Pithioux M, Tomczak S, 

Lallemand M, Jaloux C, de Villeneuve 

Bargemon JB. Biomechanical evaluation of 

the ST-knot: A new suture for flexor tendon 

repair. Hand Surg Rehabil. 

2024;43(2):101650. 

9. Elfatry MM, Altramsy AAM, Nafeh AM, 

Dahy AA. Comparative Study Between 

Four Strands Cruciate Technique Versus 

Two Strands Keissleir Teichniquei in Reipair 

of Fleixor Teindon Injurieis. Al-Azhar 

Inteirnational Meidical Journal. 2023; 4:200-

205 

10. Kusano N, Zaegel MA, Silva MJ. Cyclic 

testing of six-strand suture techniques for 

zone 2 flexor tendon lacerations. J Orthop 

Sci. 2024 Sep;29(5):1214-1219. doi: 

10.1016/j.jos.2023.09.007.  

11. Nassar M, Sallam A, Sokkar S, Abdeilsadeik 

H, Zada M. Comparison of 4 Diffeireint 4-

Strand Corei Suturing Teichniqueis for 

Fleixor Teindon Laceiration: An Eix Vivo 

Biomeichanical Study. Hand (N Y). 

2023;18(5):820-828. 

12. Beinameiur H, Beinsaleih S, Chagou A, 

Jaafar A, Chahbouni M. Comparison of 

Modifieid Keissleir and McLarneiy 

teichniqueis in Zonei II Fleixor Teindon 

Reipair. Cureius. 2022;14(9):ei29364. 

13. Fueinteis CEi, Carvajal Fleichas FS, 

Heirnándeiz JA, eit al. Heilical 6-Strand 

Cruciatei Teinorrhaphy: Deiscription of a 

Neiw Teichniquei and Biomeichanical 



I Made Surya Budikusuma et.al. Comparing suture techniques for flexor tendon repair: a systematic review and 

literature study 

                                      International Journal of Research and Review (ijrrjournal.com)  373 

Volume 12; Issue: 10; October 2025 

Comparativei Analysis With 2 Standard 

Teichniqueis. Hand (N Y). 2022;17(1):98-

105 

14. Dawood AA. Reipair of fleixor teindon 

injurieis by four strands cruciatei teichniquei 

veirsus two strands keissleir teichniquei. J 

Clin Orthop Trauma. 2020;11(4):646-649. 

15. Sajid S, Day Ei, Kuipeir JH, Singh R, 

Pickard S. Biomeichanical Eivaluation 

Comparing Pulveirtaft Weiavei and Sidei-to-

Sidei Teinorrhaphy Using Porcinei 

Teindons. J Hand Surg Asian Pac Vol. 

2020;25(4):447-452 

16. Nguyein JD, Duong H. Anatomy, Shouldeir 

and Uppeir Limb, Hand Long Fleixor 

Teindons and Sheiaths. [Updateid 2023 Aug 

14]. In: StatPeiarls [Inteirneit]. Treiasurei 

Island (FL): StatPeiarls Publishing; 2025 Jan-

. 

17. Steiveins KA, Caruso JC, Fallahi AKM, eit 

al. Fleixor Teindon Laceirations. [Updateid 

2023 Jun 20]. In: StatPeiarls [Inteirneit]. 

Treiasurei Island (FL): StatPeiarls Publishing; 

2025 Jan-. 

18. Veirgara Amador, Einriquei & Solano, 

Manueil. Fleixor teindon injurieis in childrein. 

About a seirieis of caseis. Salud Uninortei. 

2019; 34:253-262 

19. Titan AL, Fosteir DS, Chang J, Longakeir 

MT. Fleixor Teindon: Deiveilopmeint, 

Heialing, Adheision Formation, and 

Contributing Growth Factors. Plast Reiconstr 

Surg. 2019;144(4):639ei-647ei 

20. Lee HI, Lee JS, Kim TH, Chang SH, Park 

MJ, Lee GJ. Comparison of Flexor Tendon 

Suture Techniques Including 1 Using 10 

Strands. J Hand Surg Am. 2015;40(7):1369-

1376. 

21. Pearce O, Brown MT, Fraseir K, Lancerotto 

L. Flexor tendon injurieis: Repair & 

Rehabilitation. Injury. 2021;52(8):2053-2067 

22. Putra AAGDM, Karna MB, Asmara AAGY, 

Meregawa PF. Efficacy Comparison of 

Various Repair Techniques for Flexor 

Tendon Injuries: A Systematic Review and 

Meta-Analysis. JOINTS [Internet]. 2021 

Apr. 29 [cited 2025 Mar. 9];10(1):11-2. 

 

 

 

How to cite this article: I Made Surya 

Budikusuma, Made Bramantya Karna, Anak 

Agung Gde Yuda Asmara. Comparing suture 

techniques for flexor tendon repair: a systematic 

review and literature study. International 

Journal of Research and Review. 2025; 12(10): 

363-373. DOI:  10.52403/ijrr.20251037 

 

 

****** 


