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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
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8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
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bibliographic description is given in the language of publication (citations in Georgian script are followed
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background: Perioperative bleeding is a clinically important
complication in patients with platelet hypoaggregability
undergoing tooth extraction and minor dentoalveolar surgery.
Impaired platelet aggregation may result in prolonged bleeding
despite normal routine coagulation tests.

Aim: This study aimed to evaluate perioperative bleeding
outcomes and the effectiveness of a standardized tranexamic
acid (TXA)-based protocol in patients with laboratory-
confirmed platelet hypoaggregability undergoing dentoalveolar
surgical procedures.

Materials and Methods: This retrospective observational
clinical study analyzed data from 64 patients with laboratory-
confirmed platelet hypoaggregability and 64 healthy controls
treated between January 2019 and December 2024 at the
University Clinic for Maxillofacial Surgery, Skopje. Patients
receiving chronic anticoagulant or antiplatelet therapy were
not included in the present analysis. Platelet aggregation was
assessed using ADP, collagen and ristocetin. Patients with
platelet hypoaggregability received intravenous TXA at a
dose of 10 mg/kg approximately 30 minutes before surgery,
combined with local hemostatic measures.

Results: Patients with platelet hypoaggregability demonstrated
prolonged bleeding history and significantly reduced platelet
aggregation values. Mean ADP-, ristocetin- and collagen-
induced aggregation values were 36.9 +/- 13.3%, 61.4 +/-
14.0% and 49.1 +/- 15.5%, respectively. Bleeding duration
was inversely correlated with ADP (r = -0.346, p = 0.005)
and ristocetin values (r = -0.275, p = 0.028). Following TXA
administration, no moderate or severe postoperative bleeding
was recorded, and complete hemostasis was achieved in 98.4%
of cases.

Conclusion: Platelet hypoaggregability is an important risk
factor for prolonged post-extraction bleeding. A standardized
perioperative protocol based on platelet aggregation assessment,
intravenous TXA at 10 mg/kg and local hemostatic measures
appears safe and effective for dentoalveolar surgery in this
patient group.

Key words. Platelet hypoaggregability, dentoalveolar surgery,
tranexamic acid, post-extraction bleeding, platelet aggregation,
hemostasis.

Introduction.

Hemostasis is a complex physiological process involving
vascular, platelet and plasma coagulation mechanisms that
collectively prevent excessive bleeding after vascular injury
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[1,2]. Platelets play a central role in primary hemostasis through
adhesion, activation and aggregation mediated by agonists
such as adenosine diphosphate (ADP), collagen and ristocetin-
dependent pathways [3,4].

Platelet function disorders, including inherited and acquired
hypoaggregability, are characterized by impaired platelet
aggregation despite normal platelet counts and may lead to
mucocutaneous or postoperative bleeding [5-7]. Classical
inherited disorders such as Glanzmann thrombasthenia and
Bernard-Soulier syndrome represent severe forms of platelet
dysfunction requiring individualized perioperative management
[8-10].

In dental practice, particularly during tooth extraction and
minor dentoalveolar surgery, patients with platelet dysfunction
represent a significant clinical challenge. Post-extraction
bleeding (PEB) is influenced by systemic factors, surgical
trauma and the hemostatic status of the patient [1,11]. Careful
bleeding history, laboratory screening and platelet aggregation
testing are therefore essential before invasive oral procedures.

Tranexamic acid (TXA), an antifibrinolytic agent, is widely
used to stabilize fibrin clots and reduce perioperative bleeding
[12,13]. Its local and systemic use has been associated with
improved hemostatic control in oral surgery and other surgical
fields [14-17].

The present study focuses exclusively on patients with platelet
hypoaggregability and healthy controls. Its objective was to
evaluate perioperative bleeding outcomes and the clinical
effectiveness of a standardized TXA-based protocol in patients
undergoing tooth extraction or minor dentoalveolar surgery.

Literature Review.

Platelet function disorders comprise heterogeneous conditions
affecting platelet adhesion, activation, secretion or aggregation
[5-7]. Although routine coagulation tests may remain within
normal limits, platelet aggregation defects can substantially
increase bleeding risk during invasive procedures [4,18].

Light transmission aggregometry remains one of the most
established methods for evaluating platelet function. Reduced
aggregation responses to ADP, collagen and ristocetin
provide clinically relevant information for diagnosing platelet
hypoaggregability and predicting bleeding tendency [3.4].

Clinical studies in oral and maxillofacial surgery indicate that
bleeding outcomes depend not only on systemic hemostatic
status but also on surgical complexity, localization and local
hemostatic management [1,11,19]. Therefore, assessment of
platelet function should be integrated with careful operative
planning.
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TXA reduces fibrinolysis by inhibiting plasminogen activation
and stabilizing the fibrin clot [12,13]. Systematic reviews
and meta-analyses support the efficacy and safety of TXA for
reducing postoperative bleeding and the need for additional
hemostatic interventions [14-17].

The available literature supports a multidisciplinary
approach involving dentists, oral and maxillofacial surgeons
and transfusion specialists to optimize perioperative safety in
patients with platelet aggregation disorders.

Materials and Methods.

Study Design:

This study was designed as a retrospective observational
clinical study conducted at the University Clinic for
Maxillofacial Surgery, Skopje, North Macedonia. Clinical
records of patients treated between January 2019 and December
2024 were retrospectively reviewed to evaluate perioperative
bleeding management in patients undergoing tooth extraction or
minor dentoalveolar surgery.

Although the original institutional database included patients
with different bleeding disorders and antithrombotic therapies,
the present manuscript focuses exclusively on patients with
platelet hypoaggregability and healthy controls, in accordance
with the specific objective of evaluating perioperative bleeding
associated with impaired platelet aggregation.

Study Population and Patient Flow:

Initially, 302 consecutive patients undergoing dentoalveolar
surgical procedures were screened for eligibility. After review of
medical records, 8 patients were excluded because of incomplete
clinical documentation, unavailable laboratory findings or
insufficient follow-up information. Consequently, 294 patients
fulfilled the eligibility criteria within the institutional database.

For the present analysis, 128 participants were included: 64
patients with laboratory-confirmed platelet hypoaggregability
(Group 1) and 64 healthy control subjects (Group IV). Patients
receiving chronic anticoagulant or antiplatelet therapy from the
original institutional database were not included in the present
statistical analysis, because the objective of this manuscript
was limited to perioperative bleeding associated with platelet
hypoaggregability. Results concerning anticoagulant-treated
patients will be presented separately.

Patient Selection:

Inclusion criteria were: age >=18 years; indication for tooth
extraction or minor dentoalveolar surgery; complete medical
documentation; available laboratory assessment of platelet
function; and completed postoperative follow-up. Exclusion
criteria were incomplete documentation, missing platelet
aggregation testing, inherited coagulation factor deficiencies,
malignant hematological disorders, refusal of treatment or
incomplete follow-up.

Clinical Evaluation:

All patients underwent standardized preoperative assessment
including demographic characteristics, medical history,
bleeding history, medication review, physical examination and
radiographic examination using orthopantomogram. Particular
attention was given to previous prolonged bleeding after dental
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extraction, spontaneous mucosal bleeding, gingival bleeding
and bleeding following minor trauma.

Laboratory Assessment:

Platelet aggregation was evaluated using light transmission
aggregometry (Chrono-Log Model 700). ADP-induced,
collagen-induced and ristocetin-induced aggregation were
analyzed. Reference values were ADP 69-88%, collagen 70-
94% and ristocetin 87-102%. Routine laboratory investigations
included complete blood count, platelet count, PT, aPTT and
bleeding time to exclude coagulation abnormalities.

Perioperative Management Protocol:

Patients diagnosed with platelet hypoaggregability received
intravenous TXA at a dose of 10 mg/kg administered
approximately 30 minutes before surgery, according to the
institutional protocol applied throughout the study period. No
fixed-dose regimen was used during this study.

Local hemostatic measures included atraumatic surgical
technique, careful wound closure, absorbable sutures,
compression with TXA-soaked gauze and postoperative
compression for approximately 30 minutes. Repeat TXA
administration was considered only in selected patients with
persistent postoperative bleeding or markedly reduced platelet
aggregation values.

Outcome Measures:

The primary outcome was post-extraction bleeding occurring
between 30 minutes and 7 days after surgery. Bleeding severity
was classified as oozing, mild, moderate or severe.

For patients with platelet hypoaggregability, bleeding duration
before diagnosis was obtained retrospectively from documented
medical records and detailed patient history, including previous
dental extractions whenever available. These data were
interpreted as retrospective clinical information rather than
prospectively measured perioperative outcomes. Therefore, the
baseline bleeding duration was used descriptively and was not
treated as an objectively measured prospective endpoint.

The principal endpoint of the present study was postoperative
bleeding following implementation of the standardized TXA
protocol.

Statistical Analysis:

Continuous variables were expressed as mean +/- standard
deviation. Categorical variables were presented as frequencies
and percentages. Comparisons between groups were performed
using Chi-square or Fisher exact test for categorical variables
and appropriate parametric or non-parametric tests for
continuous variables. Correlation analyses were performed
using Spearman correlation coefficient. A two-sided p-value
<0.05 was considered statistically significant.

Results.

Study Population and Baseline Characteristics:

Of 302 screened patients, 8 were excluded because of
incomplete documentation, unavailable laboratory findings
or insufficient follow-up. Among 294 eligible patients in the
institutional database, 128 participants were included in the
present analysis: 64 patients with laboratory-confirmed platelet
hypoaggregability and 64 healthy controls. Anticoagulant- or



Table 1. Baseline demographic characteristics of the study population.

Variable Platelet hypoaggregability (n=64) Healthy controls (n=64) p-value
Female, n (%) 44 (68.75) 36 (56.25) <0.001
Male, n (%) 20 (31.25) 28 (43.75)

Age (years), mean +/- SD 42.9+/-18.4 41.7+/-17.9 NS

Table 2. Platelet aggregation parameters in patients with platelet hypoaggregability and healthy controls.

Laboratory parameter Platelet hypoaggregability Healthy controls p-value
ADP-induced aggregation (%) 36.9+/-13.3 Within reference range <0.001
Ristocetin-induced aggregation (%) 61.4 +/- 14.0 Within reference range <0.001
Collagen-induced aggregation (%) 49.1 +/- 15.5 Within reference range <0.001

Values are expressed as mean +/- SD. ADP = adenosine diphosphate; SD = standard deviation.

Table 3. Clinical outcomes following perioperative tranexamic acid administration.

Clinical outcome Before TXA* After TXA Statistical interpretation
Bleeding duration 1389 +/-94.5h 5.1+/-57h Descriptive comparison only
Severe bleeding 45.3% 0% Reduced after protocol
Moderate bleeding 53.1% 0% Reduced after protocol
Mild/oozing bleeding 1.6% 87.5% Predominant after protocol

*Before-TXA values were obtained retrospectively from medical records and patient history/anamnesis, therefore, these values should be interpreted
as baseline clinical history rather than prospectively measured outcomes. TXA = tranexamic acid.

302 patients screened
(2019-2024)

'\ | v,
i l ™y

8 excluded
Incomplete documentation
Missing laboratory data [/ insufficient follow-up

294 eligible patients
in institutional database

128 included in present analysis

Group | Group IV
Platelet hypoaggregability Healthy controls
n =64 n =64

Figure 1. STROBE-style patient flow diagram of inclusion and exclusion process.
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Correlation between ADP and bleeding duration
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Figure 2. Correlation between ADP-induced platelet aggregation and retrospectively reported bleeding duration.

Bleeding duration by surgical procedure

Pdl LFi] Y wn [=i e |
L 1 I 1 I

Postoperative bleeding duration (hours)
=

=]
|

Dentoalveolar
surgery

Mandibular
extraction

Maxillary
extraction

Figure 3. Post-extraction bleeding duration according to type of surgical procedure.

antiplatelet-treated patients were not analyzed in this manuscript.

The platelet hypoaggregability group consisted predominantly
of females (68.75%) compared with males (31.25%). The mean
age was 42.9 +/- 18.4 years, with no significant age difference
between groups.

Clinical Presentation Before Diagnosis:

The most frequently reported bleeding manifestations before
diagnosis were prolonged post-extraction bleeding (65.6%),
gingival bleeding (64.1%), bleeding from minor injuries (45.3%)
and prolonged menstrual bleeding (32.8%). More than half
of the patients (56.25%) reported two simultaneous bleeding
symptoms, while 21.9% reported three symptoms. Moderate
bleeding was observed in 53.1%, severe bleeding in 45.3%
and mild bleeding in 1.6%. The mean retrospectively reported
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bleeding duration before diagnosis was 5.9 +/- 4.0 days.
Laboratory Findings and Correlation Analysis:

All patients with platelet hypoaggregability demonstrated
reduced platelet aggregation values. Mean values were ADP
36.9 +/- 13.3%, ristocetin 61.4 +/- 14.0% and collagen 49.1 +/-
15.5%.

Significant moderate negative correlations were observed
between bleeding duration and ADP-induced aggregation (r =
-0.346,p=0.005) and ristocetin-induced aggregation (r=-0.275,
p = 0.028). No significant correlation was found for collagen
or PT values. Lower aggregation values were associated with
higher bleeding severity, with significant differences between
moderate and severe bleeding groups for ADP (p < 0.001),
ristocetin (p = 0.040) and collagen (p = 0.039).



Intraoperative Bleeding Compared with Healthy Controls:

The mean intraoperative bleeding duration was significantly
higher in patients with platelet hypoaggregability than in healthy
controls (267.3 +/- 215.7 minutes vs. 12.1 +/- 3.8 minutes; p <
0.001).

Effect of Tranexamic Acid Prophylaxis:

After preoperative intravenous TXA administration, no
postoperative bleeding occurred in 12.5% of patients, oozing
bleeding was observed in 84.4% and mild bleeding in 3.1%.
No moderate or severe bleeding was recorded after protocol
implementation.

Compared with the retrospectively documented pre-diagnostic
bleeding history, TXA-based management was associated
with elimination of severe bleeding and marked reduction
of clinically relevant postoperative bleeding. Because pre-
diagnostic bleeding duration was based on retrospective history
and records, this comparison was interpreted descriptively
rather than as a strictly prospective inferential comparison.

Postoperative Bleeding and Surgical Factors:

The type and localization of the procedure influenced
postoperative bleeding outcomes. Dentoalveolar surgery was
performed in 46.9% of patients, maxillary extractions in 29.7%
and mandibular extractions in 23.4%. Procedure type was
significantly associated with bleeding incidence (p = 0.009).
Bleeding duration was longest after dentoalveolar surgery (6.7
+/- 2.7 hours), followed by mandibular extraction (5.0 +/- 5.9
hours) and maxillary extraction (3.9 +/- 7.1 hours) (p = 0.003).

Safety and Efficacy of TXA:

TXA was well tolerated. No side effects were reported in
95.3% of patients, while mild adverse effects, including nausea
or dizziness, were observed in 4.7%. Complete hemostasis was
achieved in 98.4% of patients using local measures combined
with TXA. A significant negative correlation was observed
between platelet aggregation values and the need for repeated
TXA dosing: ADP (r =-0.304, p=0.015), ristocetin (r = -0.318,
p =0.011) and collagen (r =-0.371, p = 0.003).

Discussion.

This retrospective observational study evaluated perioperative
bleeding in patients with laboratory-confirmed platelet
hypoaggregability undergoing tooth extraction or minor
dentoalveolar surgery. The revised analysis focused exclusively
on this patient group and healthy controls, thereby aligning the
study objective, methodology, results and conclusions.

The findings demonstrate that bleeding history and platelet
aggregation testing are clinically important in identifying
patients at risk. Routine screening tests may remain normal
despite clinically relevant impairment in platelet function.
Reduced ADP-, ristocetin- and collagen-induced aggregation
values were associated with increased bleeding tendency,
confirming their role as key diagnostic and risk indicators.

The predominance of females in the hypoaggregability group
and the frequent coexistence of multiple bleeding symptoms
support the importance of detailed anamnesis. Prolonged
post-extraction bleeding and gingival bleeding were the most
common presenting symptoms, emphasizing the relevance of
dental history in detecting platelet dysfunction.
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The TXA-based protocol was associated with clinically
favorable outcomes. After intravenous TXA administration at 10
mg/kg combined with local hemostatic measures, no moderate
or severe postoperative bleeding was recorded. These findings
are consistent with literature supporting TXA as an effective
antifibrinolytic agent for reducing postoperative bleeding [13-
17].

Surgical complexity also influenced bleeding outcomes.
Dentoalveolar surgery and mandibular procedures were
associated with longer bleeding duration compared with simpler
procedures. These findings indicate that surgical planning
should be individualized according to platelet function results,
surgical complexity and bleeding history.

An important methodological consideration is that pre-
diagnostic bleeding duration was obtained retrospectively from
previous medical records and patient history. Therefore, these
baseline data are subject to recall bias and were interpreted
descriptively. The main clinical endpoint of the study was
postoperative bleeding after implementation of the standardized
TXA protocol.

The present manuscript does not analyze patients receiving
chronic anticoagulant or antiplatelet therapy. Accordingly,
conclusions regarding INR values, HAS-BLED scores or VKA/
DOAC management were removed from the revised manuscript
and are outside the scope of the present analysis.

Clinical Implications.

The results emphasize that detailed bleeding history, targeted
platelet aggregation testing, TXA prophylaxis and meticulous
local hemostasis may improve safety in dentoalveolar surgery
among patients with platelet hypoaggregability.

Limitations.

This study has limitations. Its retrospective design may be
associated with incomplete documentation and recall bias,
particularly regarding bleeding duration before diagnosis. The
analysis was limited to patients with platelet hypoaggregability
and healthy controls; therefore, the findings cannot be
generalized to patients receiving anticoagulant or antiplatelet
therapy. Multicentre prospective studies with standardized
bleeding assessment are needed to validate these findings.

Conclusion.

This study confirms that platelet hypoaggregability is an
important and often under-recognized risk factor for prolonged
post-extraction bleeding in dental and dentoalveolar surgical
procedures.

Suspicion of platelet hypoaggregability should begin with
a detailed bleeding history and be confirmed by platelet
aggregation testing. Reduced ADP-, ristocetin- and collagen-
induced aggregation values were associated with increased
bleeding severity and duration.

A standardized perioperative protocol including intravenous
TXA at 10 mg/kg approximately 30 minutes before surgery,
combined with careful local hemostatic measures, was
associated with effective bleeding control and a favorable safety
profile.

The findings support individualized preoperative assessment
and close interdisciplinary cooperation between oral surgeons



and transfusion specialists when treating patients with platelet
hypoaggregability.

Clinical Recommendations.

1. A detailed bleeding history should be mandatory before
tooth extraction or dentoalveolar surgery.

2. Patients with suspected bleeding disorders should undergo
targeted platelet aggregation testing, including ADP, ristocetin
and collagen.

3. Intravenous TXA at 10 mg/kg approximately 30 minutes
before surgery may be considered according to institutional
protocol and specialist assessment.

4. Local hemostatic measures, including atraumatic surgery,
suturing and TXA-soaked gauze compression, should be
routinely applied in high-risk patients.

5. Postoperative monitoring should be individualized according
to bleeding history, aggregation values and surgical complexity.
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