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Abstract

Aim: The present study presents the results of a modified tension band technique by surgically inserting K-wires to treat olecranon
fractures.

Materials and methods: The modification includes inserting the K-wires from the olecranon’s upper tip and directing them to the
ulna’s dorsal surface. Twelve patients (three males and nine females) from 35 to 87 years of age were operated for olecranon fracture.
After the standard approach, the olecranon was reduced and fixed with two K-wires from the tip to the dorsal ulnar cortex. Then the
standard tension band technique was carried out.

Results: The average operating time was 17.25+3.08 min. No image intensifier was used since the wires” discharge was either visible,
penetrating the dorsal cortex, or palpable through this area’s skin. The time needed for the bone union was six weeks. In one female
patient, the wires were cut out. This patient showed a satisfactory painless range of motion (ROM) of the elbow but did not achieve full
ROM. However, this particular patient had a previous removal of the radial head, and she spent some time in the ICU intubated. The
modified technique used here is as stable as the classic operation, and it is safe since there is no risk of injuring the nerves and vessels of
the olecranon fossa. There is less or no need for an image intensifier.

Conclusion: The outcomes of the present study are entirely satisfactory. However, many patients and randomized studies are needed to
establish this modified tension band wiring technique.
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INTRODUCTION

Olecranon is a vital component of the elbow joint that is
related to elbow instability. The word olecranon comes
from the compound Greek words olene (ulna) and cranion
(head). About 10% of all elbow fractures occur at the olec-
ranon.!!)’ Although manipulative reduction and external

fixation can be applied to patients with olecranon fractures,
most patients need surgery with internal fixation. There
are several internal fixation methods of olecranon frac-
tures, with the tension band wiring (TBW) being the most
popular, followed by plate fixation (PF). Some researchers
are convinced that PF is superior to the TBW method due
to minimal complications. However, the literature results
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showed no significant difference between these two meth-
ods.?I Recently, a significant number of surgeons have used
the TBW method due to its low cost making this method
very popular.

Nevertheless, some complications with the TBW tech-
nique exist, resulting in a high risk of neurovascular inju-
ry.»4 Turning the K-wires to the ulna’s opposite (dorsal)
surface, you can get pretty substantial supportl®), and it
seems a safer technique. The present study aims to present
the insertion of K-wires safely for internal fixation of modi-
fied tension band technique in treating olecranon fractures.

AIM

The present study aims to present the results of a modified
tension band technique by surgically inserting K-wires to
treat olecranon fractures.

MATERIALS AND METHODS

Twelve patients (three males and nine females) aged 35 to
87 years were operated on for olecranon fracture. All frac-
tures were recent, with an average waiting time between 24
hours to 5 days. The main reasons for this delay were the
patient’s medical status and clopidogrel intake. All patients
used nasal bactroban for nose decolonization and conse-
quently reduction of the surgical site infection. All patients
received intravenous antibiotics within an hour from the
surgical incision for 3-4 days. A tourniquet was applied with
a pressure of up to 200 mmHg. After the standard approach,
the fracture was reduced and held by a reduction forceps.
Two K-wires were introduced from the olecranon’s tip
(triceps insertion) to the ulnas dorsal surface. Then the
standard tension band technique was carried out. The el-
bow moved passively throughout the whole ROM, and the

stability of the fixation was checked. No image intensifier
was used since the wires’ discharge was either visible, pen-
etrating the dorsal cortex, or palpable through this area’s
skin. Then the wound was closed, and an above-elbow cast
was placed. Subsequently, the cast was removed after ten
days, and the patient was encouraged to active elbow move-
ments. The patients were followed up for 3 and 6 weeks,
three and six months, and finally for a year. The DASH
score was used to evaluate the upper extremities’ function
and monitor the patients’ functionality over time.

Ethical considerations

The present study followed all ethical principles such as the
complete confidentiality of the individuals who participat-
ed in the research, the material’s safety, and the individu-
als’ anonymity. Informed consent was obtained from the
individuals that participated in the study. Furthermore, this
research complied with the Helsinki Declaration and was
approved by the Hospital’s Ethical Committee.

RESULTS

The average operating time was 17.25+3.08 min. No
image intensifier was used since the extrusion of the wires
was visible towards the dorsal cortex. The patients were
followed up for six weeks, three, six, and twelve months
postop. The time for the fracture to union was six weeks
(Fig. 1). All patients, except one, achieved a full range of
motion (ROM) within the first six months. In one female
patient, the K-wires were cut out (Fig. 2). This patient had
had a previous removal of the radial head. She was involved
in a road traffic accident where she sustained an olecranon
fracture and spent some time in the ICU intubated. In the
six-month follow-up, she had a very satisfactory and pain-
less ROM of the elbow (Fig. 3). This patient did not achieve

Figure 1. Roentgenograms of the olecranon fracture in an above-elbow cast. (A) next postoperative day; (B) the same fracture six weeks

postoperatively.
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Figure 2. This patient had an elbow operation ten years ago. She sustained an olecranon fracture after the RTA and was intubated in

ICU. A) Immediate postop roentgenogram; (B) Kirschners cutting out after two months.

Figure 3. Despite the cutting-out of K-wires, the patient finally achieved A) a satisfactory flexion, and B) an elbow extension.

a full ROM. Since she reported of a previous elbow opera-
tion, the authors did not know if this stiffness was pre-ex-
istent. She referred to some minimal elbow problems in
the past. The average DASH score of all patients was 12.1
(5.1-18.8). No skin problems or infections were observed
in all patients.

DISCUSSION

Olecranon is a vital issue for elbow stability, and internal fix-
ation is crucial to retain its biomechanical role.l®! Concern-
ing the type of fixation, there is still a debate about Tension
Band Wire (TBW), the most commonly used technique,
and plate fixation (PF). Still, it seems that there are no signif-
icant differences in DASH, improvement rate, ROM, oper-

ation time, and blood loss between them.?) However, there
is insufficient evidence to support the superiority of TBW
over PE, mainly due to poorly evidence-based studies.!”’

It seems that correctly performed TBW in transverse
olecranon fracture is relatively stable biomechanically,
regardless of the length and the articular surface involved
in such fixation. 8!

In the classic TBW technique, initially, the fracture was
reduced, and two K-wires passed from the tip of the olec-
ranon either intramedullary or pushed until support was
obtained to the opposite cortex into the olecranon fossa.
Intramedullary, K-wires do not stabilize the fracture sat-
isfactorily, and they should be exceeded at least beyond
the ulnar bone.”’ This seems to be quite tricky in every-
day practice and demands several attempts and an image
intensifier.
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Anchoring the wires into the opposite cortex seems to
be a stronger fixation of the fracture!’”), although several
complications involve the elbow’s vessels and nerves.[>4]

In a biomechanical thesis, Philipp Suterl®! tested several
types of fixation. He showed that by placing the K-wires in
the opposite direction towards the palmar but onto the ul-
na’s dorsal surface, the stability was not significantly different
compared to other methods. Purchasing the wires that way,
you can get more proximal bone on the tip of the olecranon,
and even if the tip of the wire exceeds well beyond the oppo-
site cortex, there are no vessels or nerves to entangle.

According to the present study, the insertion system
failed only in one patient, partly due to the wrong technique
used since the wires should have been started much higher
at the tip of the olecranon and partly due to a previous elbow
operation or difficulties in communicating with the patient
due to a history of alcoholism. She was intubated for some
time and did not quite understand the native language.

CONCLUSIONS

The modified technique presented here is as stable as the
classic operation, and it is proved safe, since there is no
risk of injuring the nerves and vessels of the olecranon fos-
sa. Furthermore, there is no need for an image intensifier.
Thus, the modified TBW technique is safe, easy to perform,
and can safely replace the classic TBW technique. However,
many patients and randomized studies are needed to estab-
lish this modified tension band wiring technique.
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Pe3tome

U.e.ﬂb: B HaCTOALLEM MCCIIENOBAHNN NIPEACTAB/IE€HDbI PE3Y/IbTAThbI IIPYMEHEHNA MO,I[I/I(l)I/ILU/IpOBaHHOf;I METOAMKIM HATAXKXEHUA C IIOMO-
HIIbIO XI/IPypI‘I/I‘{eCKOI/UI YCTaHOBKI K-CHI/IL[ [IA JIEYEHNA TIEPETOMOB JIOKTEBOI'O OTPOCTKA.

Matepunanb! u Metofibl: Moxndukauns BKIodaeT BBefeHne K-crmiy oT BepXHero KOHIIa IOKTEBOTO OTPOCTKA M HAIpaB/IeHMe UX
K JIOpCa/IbHOJ TIOBEPXHOCTY JIOKTEBOJ KOCTH. [IBeHaAlaTh MaleHTOB (TP MY)XXUMHBI U JIeBATH JKEHIVH) B Bo3pacTe oT 35 fjo 87
JIET OIIEPUPOBAHDI IO MOBOJY IIepeioMa JIOKTEBOTo OTPOCTKa. Iloc/ie cTaHmapTHOrO JOCTyIa JTOKTEBOM OTPOCTOK PENOHMPOBAIN U
¢buxcuposamu aByMa K-cmmijamy oT KOHYMKa IO HOPCANIbHOM KOPBI IOKTEBOI KOCTU. 3aTeM IPMMEHIACh CTaH/IapTHAs METOAMKA

HATATUBAaHUA IIET/IN.

Pesynbratbl: Cpentee BpeMs omneparyu coctaBmio 17.25+3.08 muH. DOII He nCIonb30Bancs, Tak Kak yCTaHOBKa CIL] Oblia 6o
BIUJ{HA, IPOHNUKAsI B JOPCANBHYIO KOPY, 1160 ManpIpoBaaach Yepes KOXy 1ol obmacTu. Bpemsi, Heo6XxoxmMoe il cpacTaHms KO-
CTeil, COCTAB/IANO LIECTh Heleb. Y ONHON IAI[MEeHTKM CHMUIBI ObIIM Iepepe3aHbl. DTOT MAalMEeHT [TOKasaa YAOBIETBOPUTEIbHBIN
6e36071e3HEHHBI 06BEM [IBVDKEHNIT B IOKTEBOM CYCTaBe, HO He JOCTUT MOMHOro 06béMa aBrokeHnit. OfHaKO y 9TO KOHKPETHOM
MALMEeHTKN paHee ObUIA yaleHa rOJIOBKa JTy4eBOI KOCTH, U OHA IIPOBe/ia HEKOTOPOe BpeMsi B OT/ENEHMY MHTEHCUBHON Tepammu ¢
nHTybanueit. Vcnonbsyemast 35ech MOAM(UIMPOBaHHAs METOMKA CTO/b >Ke CTaONM/IbHA, KaK 1 K/TacCIecKas oIepanys, 1 6e3omacHa,
TaK KaK OTCYTCTBYeT PUCK ITOBPEX[EHMsI HEPBOB U COCY/OB JIOKTeBOIT AMKY. HeoOXOMMOCTD B yCH/IMTENe M300paskeHNsI He3HAUM-
Te/IbHA VI OTCYTCTBYeT.

3aKnioyeHue: Pe3ynbTaTbl HACTOSAIETO MCC/IELOBAHMS IIOTTHOCTDIO YAOBIETBOPUTENbHBL. TeM He MeHee, He0OXOMMO 6O/IbIIIOe KON~
4eCTBO NMAlMEHTOB Y PaHLOMU3MPOBaHHBIE MICCIETOBAHMs, YTOObI peKOMEH/IOBATh JAaHHBIIT MOAMUIIMPOBAHHBI MeTOf, GUKCALUN C
HATATMBAIOIIEN TTETIEN.

KnwoueBble cnoBa

K-cnuupl, nepesnom JI0KTeBOTO OTPOCTKA, OCTEOCHHTe3, (PMKCALMA HATATUBAIOLIEN IeTIé
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