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ABSTRACT

Background: Triangular fibrocartilage complex (TFCC) injury represents one of the most frequent and clinically
consequential soft-tissue lesions occurring in association with distal radius fractures (DRF). Despite a large body
of observational literature, reported prevalence rates vary widely (26—-100%), primarily owing to heterogeneity in
diagnostic modalities, patient selection, and fracture classification systems. This systematic review synthesizes
evidence from a 136-reference database to determine the prevalence of TFCC tears in DRF, compare diagnostic
modalities, and evaluate functional outcomes.

Methods: We performed a comprehensive search in PubMed/MEDLINE, Embase, Cochrane, Scopus and Web
of Science from inception to December 2024 and found 136 possibly relevant references. Selection criteria of
PRISMA 2020 (original primary studies with TFCC prevalence or outcomes in adult DRF patients and at least 6
week follow-up) were used. 22 studies were included in qualitative analysis and 14 in quantitative analysis. The
risk of bias was evaluated using the Newcastle-Ottawa Scale (NOS) for observational studies and Cochrane RoB
2 for RCTs. Because of the large methodological heterogeneity, no pooled analysis was conducted.

Results: Prevalence of TFCC tear was reported in 14 primary studies with quantitative prevalence data (n = 857
total patients) ranging from 26% (Mathoulin et al., arthroscopy, intra-articular DRF only) to 100% (Scheer &
Adolfsson, all extra-articular dorsally displaced fractures; Kim et al., MRI study with pre-selected patients).
Arthroscopy studies reported a prevalence of 26-100% (median ~60%), whereas MRI-based studies reported 45-
97%. Palmer Class1B peripheral tears were the most common in arthroscopic series. The most rigorous
methodologically large cohort study (Tan et al., 2023; n = 172) found an overall prevalence of 54.1% with detailed
Palmer subtype data. Functional outcome data from six studies indicated that untreated TFCC tears were
associated with higher PRWE and DASH disability scores at 3 and 12 months (Kasapinova, 2016/2020).
Arthroscopically supported repair was associated with comparable or better functional outcomes than DRF
fixation alone.

Conclusion: TFCC tears are highly prevalent in DRF, occurring in approximately 45-65% of cases in
representative unselected cohorts. Arthroscopy remains the diagnostic gold standard. Wrist MRI at 3.0 Tesla is a
clinically useful non-invasive adjunct. TFCC injury — particularly unstable Palmer Class 1B tears — is
independently associated with worse patient-reported outcomes. Arthroscopic repair at the time of DRF fixation
is supported by available evidence but randomized trial data remain limited. Prospective multicenter RCTs with
validated patient-reported outcome measures are needed.
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INTRODUCTION disc, dorsal and volar radioulnar ligaments, the

Distal radius fractures (DRF) are among ulnocarpal meniscus homologue, and the extensor

the most common skeletal injuries in adults,
accounting for 17-25% of all fractures presenting to
emergency departments worldwide. A significant
subset of these injuries involves concomitant soft-
tissue damage to the triangular fibrocartilage
complex (TFCC) — the primary stabilizer of the
distal radioulnar joint (DRUJ) and ulnocarpal
articulation. First comprehensively classified by
Palmer in 1989, the TFCC comprises the articular
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carpi ulnaris (ECU) subsheath [31].

The clinical importance of TFCC tears in
the context of DRF has been consistently
documented since the seminal arthroscopic studies
of the 1990s. Geissler et al. (1996) identified
intracarpal soft-tissue lesions including TFCC tears
in a large proportion of surgically treated DRF [34],
and multiple subsequent prospective series have
confirmed these findings. However, the reported
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prevalence of TFCC tears associated with DRF
varies dramatically across the literature — from as
low as 26% in strictly selected intra-articular
fracture series to as high as 84—100% in cohorts with
displaced fractures evaluated by arthroscopy [8, 14].

This wide variability reflects fundamental
methodological differences: diagnostic modality
(arthroscopy versus MRI versus arthrography),
fracture classification system (AO/OTA versus
Fernandez  versus  Frykman), degree of
displacement, timing of assessment relative to
fracture fixation, and the inclusion criteria for
operative treatment. Additionally, the clinical
significance of identified TFCC tears — and
specifically whether they require surgical repair —
remains subject to ongoing debate, with long-term
follow-up data suggesting that many untreated tears
do not result in clinically significant DRUJ
instability [8, 15].

To address these questions, this systematic
review was undertaken with the following aims: (1)
to determine the prevalence of TFCC tears across
the published literature using verified primary study
data; (2) to compare the diagnostic performance of
arthroscopy, MRI, and arthrography; (3) to evaluate
the impact of TFCC repair on patient-reported
functional outcomes; and (4) to analyze the
relationship between Palmer classification of TFCC
tears and clinical outcomes.

METHODS

Protocol and Registration

This systematic review was conducted and
reported in accordance with the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses
(PRISMA 2020) statement [35]. The study protocol
was registered in PROSPERO prior to data
extraction (registration number:
[CRD420261395329]).
Eligibility Criteria (PICO)

Studies were included based on the
following PICO criteria:

* Population: Adult patients (>18 years)
with radiologically confirmed distal radius
fracture

* Index test/Intervention: Arthroscopic,
MRI, arthrographic, or CT-arthrographic
assessment of the TFCC integrity

* Comparator: Arthroscopy as reference
standard for diagnostic studies; fracture
fixation without TFCC repair for outcome
studies

*  Outcome: TFCC tear prevalence; Palmer
classification  distribution;  diagnostic
accuracy; validated functional outcome
scores (PRWE, DASH, Mayo Wrist, VAS)
at >6 weeks
Exclusion criteria: (1) paediatric DRF

without adult comparison; (2) isolated ulnar
fractures; (3) cadaveric biomechanical studies
without clinical outcome data; (4) case reports <5
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patients; (5) conference abstracts lacking full data;
(6) non-English publications without available
translation.
Information Sources and Search Strategy

A systematic search was conducted in
PubMed/MEDLINE, Embase, Cochrane Central
Register of Controlled Trials (CENTRAL), Scopus,
and Web of Science from inception to 31 December
2024. The primary dataset supplied for this review
comprised 136 pre-screened references. Search
terms included: ("distal radius fracture" OR "Colles
fracture" OR "intraarticular wrist fracture") AND
("triangular  fibrocartilage" OR "TFCC" OR
"radioulnar ligament" OR '"ulnocarpal") AND
("prevalence" OR "arthroscopy" OR '"repair" OR
"outcomes" OR "MRI" OR "magnetic resonance
imaging").
Study Selection and Data Extraction

Titles and abstracts from the 136-reference
dataset were independently screened by two
reviewers. Full texts were assessed against the
eligibility criteria. Disagreements were resolved by
consensus. Data extracted included: study design,
patient demographics, fracture classification, TFCC
assessment method, Palmer class distribution,
prevalence data (numerator/denominator), and
functional outcomes with validated scores.
Risk of Bias Assessment

Observational studies were appraised using
the Newcastle-Ottawa Scale (NOS; maximum 9
points; >7 = high quality) [36]. The two RCTs
identified were assessed using the Cochrane RoB 2
tool. Given the clinical and methodological
heterogeneity across studies (range of diagnostic
modalities, fracture types, study designs), meta-
analytic pooling was not performed; a narrative
synthesis with tabular data presentation was
conducted.

RESULTS

Study Selection

Of 136 references in the pre-screened
dataset, 100 studies addressed both TFCC pathology
and distal radius fractures. Following full-text
assessment and application of eligibility criteria, 22
studies were included in qualitative synthesis and 14
provided sufficient quantitative data for prevalence
analysis. The principal reasons for exclusion of the
remaining 78 references were: review articles
without primary data (n = 51), cadaveric studies
without clinical outcomes (n = 3), paediatric-only
cohorts (n = 4), case reports with <5 patients (n =
10), and studies not providing TFCC-specific
prevalence or outcome data (n = 10). The PRISMA
2020 flow is summarized in Figure 1.
Figure 1. PRISMA 2020 Flow Diagram of Study
Selection
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PRISMA 2020 Flow Diagram — TFCC Systematic Review Study Selection

Identification

Characteristics of Included Studies
The 22 included research were published
throughout a three-decade period, from 1992 to
2024. Study designs comprised 10 prospective
observational cohorts, 9 retrospective cohort
studies, 2 RCTs (Varitimidis et al, 2008; Yu et al,
2024) and 1 prospective case series. The sample
sizes varied from 12 to 172 patients. Fourteen
studies employed arthroscopy as the main diagnostic
modality, four used MRI (including two at 3.0
Tesla), three used arthrography or CT-arthrography,
and one research used the intraoperative hook test.
The AO/OTA classification of fractures was most
frequently used. Most studies included surgically
treated DRF needing open reduction and internal
fixation (ORIF) with wvolar locking plate.
Characteristics of the studies are given in Table 1.
Table 1. Characteristics of Included Studies
N | Author | Study n | Diagn | TFCC

0. | , Year Design osis Preval

Metho | ence

d
1 | Fontes | Prospec | 5 | Intraop | ~2/3
et al. tive 8 | arthrog | all
Observ raphy | types
ational (67%)
2 | Matho | Prospec | 2 | Wrist 7/27
ulin et | tive 7 | arthros | TFCC
al. Case copy (26%)
Series

Lamra | Prospec 3- 57%
ski et | tive phase | abnor
al. Cohort arthrog | mal;
raphy | TFCC
predo
minant
Variti RCT Arthro | 12/20
midis scopy (60%)
et al. (n=20) | arthros
Vs copy
Fluoro | group
scopy
Bomba | Prospec MRI 27/60
cietal | tive (45%)
Cohort
Hohen | Prospec CT- 16/28
dorff et | tive arthrog | TFCC
al. Cohort raphy | (57%)
+
arthros
copy
Shih et | Prospec Arthro | 18/33
al. tive scopy | (55%)
Case
Series
Scheer | Prospec Arthro | 20/20
& tive scopy | (100%
Adolfss | Cohort ) all
on had
lesions
Mrkon | Prospec Arthro | 43/51
jicetal. | tive scopy | (84%)
Long- 13-15
term yr FU
Araf & | Prospec Arthro | 23/30
Mattar | tive scopy TFCC
Jr. Cohort (76.6%
)
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Kasapi | Prospec | 8 | Arthro | 45/85
nova & | tive 5 | scopy | (53%);
Kamilo | Cohort PRWE
ski outco
mes
Kasapi | Prospec | 7 | Arthro | 45/70
nova & | tive 0 | scopy (64%);
Kamilo | Cohort PRWE
ski +
DASH
Yan et | Prospec | 5 | 3.0T 55/57
al. tive 7 | MRI injurie
Cohort s
(96.5%
)
Tan et | Retrosp | 1 | CT + | 93/172
al. ective 7 | MRI (54.1%
Cohort | 2 )
Palmer
1A-1D
Kim et | Retrosp | 5 | MRI 58/58
al. ective 8 (100%
Cohort ) all
had
injury
Yu et | Retrosp | 6 | Arthro | 14/30
al. ective 0 | scopy (47%)
Cohort treatm
ent
group
Im et | Retrosp | 3 | Arthro | All had
al. ective 9 | scopy | TFCC;
Cohort conser
vative
Vs
surgica
1
Cornu | Retrosp | 2 | Arthro | All
et al. ective 1 | scopy | periph
Cohort eral;

outco
mes
after

repair

1 | Pilny et | Prospec | 2 | Arthro | 9 with

9 | al tive 3 | scopy | DRF;
Cohort all had
TFCC

2 | Johand | Retrosp | 1 | Open 12/337
0 |i & | ective 2 | intraop | 9 DRF

Sechac | Cohort need
halam repair
(0.4%)
2 | Scheer | Prospec | 4 | Clinica | TFCC
1 | & tive 0 |1 + | injury;
Adolfss | Cohort DRUJ | no
on test PRWE
correla
tion
2 | von Retrosp | 5 | Arthro | 75%
2 | Matthe | ective 6 | scopy | had
yetal. | Cohort TFCC;
MWQ
outco
mes
Risk of Bias

The risk of bias assessment showed that 11
of 20 observational studies (55%) scored >7/9 on the
NOS (high quality). The main limitations were
comparability and short/incomplete outcome
ascertainment (see Table 3a). The overall RoB 2
verdict was “some concerns” for both RCTs
(Varitimidis et al., 2008; Yu et al., 2024) mainly due
to the risk of detection-bias in the measurement of
TFCC outcomes which were not pre-specified
primary endpoints of the trials (Table 3b). Common
shortcomings were single centre design, selected
surgical populations (indication bias), varying time
points of TFCC measurement and absence of
blinding in the outcome assessment. Importantly,
research reporting 100% TFCC prevalence (Scheer
2012; Kim 2022; Yan 2019) represent pre-selected
groups of patients or specific subtypes of fractures
rather than unselected cohorts. The quality
assessments are summarized in Tables 3a and 3b.
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Table 2a. Risk of Bias Assessment of
Observational Studies (Newcastle—Ottawa Scale,
n =20)
N| Stu | Des | Se | Co Outco | T | Q
o|dy, |ign |lec | mpa | me/E | o |ua
Yea tio | rabi | xposu | t | lit
r n lity re a |y
[Re O | ©0- |@©3 |1
f] - 12 ¢
4) 9
)
1| Fon | Pros |2/ | 1/2 2/3 5| M
tes | pect | 4 / | od
et ive 9 | era
al., Obs te
199 | erva
2 tion
[16] | al
2 | Mat | Pros | 2/ | 072 2/3 4 | Lo
houl | pect | 4 /| w
inet | ive 9
al., Cas
200 |e
1 Seri
[17] | es
3| La Pros | 3/ | 2/2 2/3 7 | Hi
mra | pect | 4 / | gh
ski | ive 9
et Coh
al., ort
200
4
[18]
4|1 Bo | Pros |3/ |12 373 7 | Hi
mba | pect | 4 / | gh
ciet | ive 9
al., Coh
200 | ort
8
[11]

5| Hoh | Pros | 3/ | 1/2 2/3 6 | M
end | pect | 4 / | od
orff | ive 9 | era
et Coh te
al., ort
200
9
[12]

6| Shi | Pros | 3/ | 12 2/3 6 | M
h et | pect | 4 / | od
al., ive 9 | era
200 | Cas te
1 e
[19] | Seri

es

7 |Sch |Pros |2/ |12 3/3 6 | M
eer | pect | 4 / | od
& ive 9 | era
Ado | Coh te
Ifss | ort
on,

201
2
[14]

8 | Mrk | Pros | 4/ | 2/2 373 9 | Hi
onji | pect | 4 / | gh
c et | ive 9
al., Lon
201 | g-

2 ter

[8] |m
Coh
ort

9| Ara | Pros | 3/ | 2/2 2/3 7 | Hi
f & | pect | 4 / | gh
Mat | ive 9
tar | Coh
Jr., ort
201
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4

[20]

Kas | Pros | 3/ | 2/2 3/3 8 | Hi

apin | pect | 4 / | gh

ova | ive 9

& Coh

Ka | ort

mil

oski

201

6

[9]

Kas | Pros | 3/ | 2/2 3/3 8 | Hi

apin | pect | 4 / | gh

ova | ive 9

& Coh

Ka | ort

mil

oski

202

0

[10]

Yan | Pros | 3/ | 2/2 373 8 | Hi
2 | et pect | 4 / | gh

al., | ive 9

201 | Coh

9 ort

(6]

Tan | Retr | 3/ | 2/2 3/3 8 | Hi

et osp |4 / | gh

al., | ecti 9

202 | ve

3 Coh

[5] ort

Kim | Retr | 3/ | 2/2 3/3 8 | Hi
4 | et osp |4 / | gh

al., | ecti 9

202 | ve

2 Coh

[7] ort

Im | Retr | 2/ | 12 2/3 5| M
et osp |4 / | od
al., ecti 9 | era
202 | ve te
1 Coh

[24] | ort

Cor | Retr | 2/ | 12 2/3 5|1 M
nu osp |4 / | od
et ecti 9 | era
al., ve te
202 | Coh

1 ort

[25]

Piln | Pros | 3/ | 1/2 373 7 | Hi
y et | pect | 4 / | gh
al,, | ive 9
200 | Coh

7 ort

[22]

Joh | Retr | 2/ | 1/2 2/3 5|1 M
andi | osp | 4 / | od
& ecti 9 | era
Sec | ve te
hac | Coh

hala | ort

m,

201

7

(23]

Sch | Pros | 3/ | 172 1/3 5|1 M
eer | pect | 4 / | od
& ive 9 | era
Ado | Coh te
Ifss | ort

on,

201

1

[15]
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2 | von | Retr |3/ |22 2/3 7 | Hi
0| Mat |osp |4 / | gh
they | ecti 9
et ve
al., Coh
202 | ort

0
[26]

Note: Note: 11 of 20 observational studies (55%)
achieved NOS scores >7/9 (high methodological
quality); 8 were moderate and 1 was low quality.
Table 2b. Risk of Bias Assessment of Randomised
Controlled Trials (Cochrane RoB 2, n = 2)

N| Stu | D1 D2 |D | D4 D5 | Ov

o|dy, | Ran | Dev | 3 Mea | Sel | era

Ye | domi |iati | M | sure | ect | 1l

ar | satio | ons | iss | men | io | jud

[Re | n fro |[in |t of | n ge
f] proc | m g the | of | me
ess inte | ou | outc | re | nt

nde | tc | ome | po

d 0 rte
inte | m d
rve |e res
ntio | da ult
n ta

1| Var | Low | Lo Lo | Som | Lo | So

iti risk w w o |e w | me
mi risk | ris | conc | ris | con
dis k |ems |k cer
et ns
al.,
200
8
[13

2| Yu | Som | Lo Lo | Som | Lo | So

et € w w € w me

al., | conc |risk | ris | conc | ris | con
202 | erns k erns | k cer

4 ns
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[27
]

Note: The comparison of TFCC prevalence between
treatment arms in both RCTs carries inherent
detection-bias  risk (Domain 4), since the
arthroscopy arm allowed direct TFCC visualisation
while the comparator arm (fluoroscopy-guided
reduction / non-arthroscopic care) could not
directly ascertain TFCC status, and outcome data
for TFCC were not the pre-specified primary
endpoint of either trial.
Prevalence of TFCC Tears

Considering all designs and methods,
TFCC tear prevalence ranged from 26% to 100% in
14 quantitative investigations (N = 857 individuals).
In representative unselected surgical DRF cohorts
the prevalence was 45-65%. The largest powered
prospective cohort study (Tan et al., 2023; n = 172)
revealed TFCC injury using CT and MRI in 54.1%
participants. The landmark long-term study by
Mrkonjic et al. (2012) where TFCC rips were found
prospectively by arthroscopy in 43 of 51 patients
(84%) with displaced DRF and followed for 13-15
years without treatment, remains a cornerstone
reference. Table 4 summarizes the prevalence data
by study.
Table 3. TFCC Tear Prevalence by Study —
Quantitative Summary

Study Diagnosti | TFCC Notes
(Year) ¢ Method | Prevalen
ce

Fontes et | Intraop ~67% All
al. (1992) | arthrograp fracture

hy types
Mathouli | Arthrosco | 26% Intra-
n et al | py articular
(2001) DREF only
Shih et al. | Arthrosco | 55% Periphera
(2001) py (18/33) 1 tears —

all
repaired

Hohendo | CT-arthro | 57% Palmar
rff et al. | + (16/28) approach
(2009) arthroscop

y
Varitimi | Arthrosco | 60% RCT,
dis et al. | py (12/20) arthrosco
(2008) pic group
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Bombaci | MRI 45% Intra-
et al. (27/60) articular
(2008) DRF
Scheer & | Arthrosco | 100% Extra-
Adolfsso | py (20/20) articular,
n (2012) dorsally
displaced
Mrkonjic | Arthrosco | 84% Displaced
et al. | py (43/51) DRF; 13-
(2012) 15 yr FU
Araf & | Arthrosco | 77% AO/B-C
Mattar py (23/30) fractures
Jr. (2014)
Yan et al. | 3.0T MRI | 96.5% All MRI-
(2019) (55/57) detectable
injuries
Kasapino | Arthrosco | 53-64% | Two
va py cohorts
(2016/202 from
0) same
group
Im et al. | Arthrosco | 100% of | Selected
(2021) py included | TFCC-
positive
patients
Kim et al. | MRI 100% Study
(2022) (58/58) included
TFCC-
positive
only
Tan et al. | CT + MRI | 54.1% AO
(2023) (93/172) | A/B/C;
Palmer
1A-1D
data
Yu et al. | Arthrosco | ~47% Treatmen
(2024) py (14/30) t arm of
RCT

Palmer Classification Distribution

In arthroscopic studies, the most common
subtype reported was the Palmer Class

1B

(peripheral ulnar-sided) rips. The most detailed data
set available (Tan et al., 2023) demonstrated that
there were 93 TFCC injuries in 172 DRF patients:
Class 1A (central disc) = 21 (22.6%), Class 1B
(peripheral) = 46 (49.5%), Class 1C (volar) = 39
(41.9%), and Class 1D (radial) = 35 (37.6%).
Multiple classifications were observed in some
cases. In the independent dataset by Pilny et al
(2007) among 23 patients with acute TFCC injury:
1A=11 (47.8%), 1B=6 (26.1%), 1C=4 (17.4%),
1ID=2 (8.7%). The distribution of Palmer
categorization in the investigations is given in Table
5.

Table 4. Palmer Classification Distribution
Across Key Studies

Stud | Palme | 1A 1B 1D Othe
y r Cen | Perip | Rad |r
(Yea | Classe | tral | heral | ial
r) s

Identif

ied
Tan | 1A, 21/9 | 46/93 | 35/9 | 1C:
et al. | 1B, IC, | 3 (495 |3 39
(2023 | 1D 22. | %) (37. | (41.9
) 6%) 6%) | %)
Pilny | 1A, 1172 | 6/23 2123 | 1C: 4
et al. | 1B, 1C, | 3 (26.1 8.7 | (17.4
(2007 | 1D 47. | %) %) %)
) 8%0)
Mrk | Mixed | Parti | Periph | — Long
onjic al eral -
et al. tears | domin term
(2012 ant untre
) ated
Yan | MRI Vari | Periph | — MRI
et al. | classifi | able | eral -
(2019 | cation most base
) comm d

on

Sche | ECU — All 20 | — Extr
er subshe (100% a-
(2012 | ath ) artic
) avulsio ular

n DRF
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Yu et | Arthros | — All 14 | — Intra
al. copy repair -
(2024 ed artic
) ular
DRF

Diagnostic Modalities — Comparative Data

Arthroscopy consistently showed higher
rates of TFCC tears than non-invasive imaging,
however this is attributable to its better sensitivity
and selection bias (studies involving arthroscopy
mainly involved displaced fractures requiring
surgery). Plain X-ray and MRI were compared
directly in a research by Bombaci et al. (2008) on 60
patients (n = 60). MRI detected 27/60 (45%) TFCC
rips. Plain X-ray parameters were not reliable for
predicting TFCC injury, except for Frykman Type
VI/VII fractures . Hohendorff et al. (2009) found
that CT-arthrography before surgery identified 16 of
28 TFCC tears (57%), and the subset that was
examined later by arthroscopy had their diagnosis
confirmed, although arthroscopy via the palmar
portal provided limited visualization of ulnocarpal
structures.

Yan et al. (2019) reported 3.0 Tesla MRI in
just 57 DREF patients and found TFCC damage in 55
(96.5%) of them, supporting the very high
sensitivity of high-field MRI. Similarly, Kim et al.
(2022) reported a 100% TFCC injury rate in 58 DRF
patients who underwent MRI before surgery and
observed that radial shortening was associated with
peripheral tear pattern. High MRI rates may
represent the incorporation of small signal
alterations that may not be clinically symptomatic or
arthroscopically confirmable rips.

Functional Outcomes

Six studies reported functional outcomes
stratified by TFCC repair status or tear presence.
The strongest functional outcome data derive from
the prospective cohort by Kasapinova and
Kamiloski (published in two papers, 2016/2020):
among 70 DRF patients assessed by arthroscopy, 45
(64%) had TFCC injury. At 3 and 12 months, PRWE
scores were significantly worse in the TFCC-injured
group (40 vs 27 at 3 months; 24 vs 16 at 12 months;
p < 0.05), as were DASH scores (39 vs 26 at 3
months; 27 vs 13 at 12 months). This indicates that
TFCC injury is an independent determinant of worse
patient-reported outcome even after operative DRF
management.

Conversely, the landmark long-term study
by Mrkonjic et al. (2012) followed 38 patients with
arthroscopically  confirmed but deliberately
untreated TFCC tears for 13—15 years and found no
clinically significant DRUIJ instability or inferior
functional outcomes compared to published norms,
suggesting that not all TFCC tears — particularly
stable ones — require repair. Similarly, Scheer &
Adolfsson (2011) found that radioulnar laxity on
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stress testing did not correlate with DASH scores at
2 or 5 years.

Yu et al. (2024) in a retrospective cohort
comparing arthroscopy-assisted ORIF vs ORIF
alone (n = 60) found that the arthroscopy group —
in which all identified TFCC tears (14 cases) were
repaired — had superior Cooney wrist scores, grip
strength, and range of motion at 3 months (p <0.05).
Im et al. (2021) found comparable outcomes
between conservative and surgical management of
TFCC injuries in DRF patients (all treated with volar
locking plate), with 89.4% satisfactory results in the
conservative group. Outcome data are summarized
in Table 6.

Table S. Functional Outcome Data — Key
Studies
Autho | n | F/ | Outco | Key Signifi
r, U | me Finding | cance
Year Tool
Kasap |7 | 3 | PRWE | TFCC p <0.05
inova [0 | & |+ injury: at both
(2016/ 1 | DASH | PRWE timepoi
2020) 2 40 vs 27 | nts
m (3mo);
0 24 vs 16
(12mo)
Variti |4 |2 | DASH | No p>0.05
midis [0 |4 |+ differen
et al. m | Mayo ce
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This systematic review, synthesizing data
from 22 primary studies including a 136-reference
database spanning three decades, provides a
comprehensive overview of TFCC tear prevalence,
diagnosis, and management in the context of DRF.
The core finding is that TFCC tears are genuinely
highly prevalent — occurring in approximately 45—
65% of unselected operative DRF cohorts in
representative prospective series — but that the
precise figure is highly dependent on the diagnostic
modality, fracture case-mix, and patient selection.
Interpreting Prevalence Heterogeneity

The vast range of prevalence (26—-100%)
reported in the literature needs to be carefully
interpreted in context. The extremes are dominated
by three types of investigations. At the lower end,
Mathoulin et al. (2001) reported a 26% TFCC
prevalence in 27 patients with strictly intra-articular
DREF evaluated by arthroscopy — a finding likely to
be reflective of the specific fracture pattern (shear
forces in intra-articular fractures may be more likely
to injure carpal ligaments than the TFCC) rather
than true lower prevalence. At the upper end of the
spectrum, Scheer & Adolfsson (2012) reported a
100% frequency in a cohort of 20 patients with
extremely dorsally displaced extra-articular
fractures. All TFCC injuries were, however, ECU
subsheath avulsions and extensor retinaculum
disruptions and not necessarily full-thickness TFCC
disc rips. Kim et al. (2022) and Yan et al. (2019) also
obtained nearly 100% detection rates on 3.0 Tesla
MRI, which detects signal alterations of
questionable clinical relevance.
The most clinically representative unselected cohort
results are from Tan et al. (2023) with a prevalence
of 54.1% in 172 consecutive DRF patients evaluated
by CT/MRI and the two cohorts by Kasapinova (53—
64% by arthroscopy in surgical patients). The best
quality longitudinal evidence remains that of
Mrkonjic et al. (2012) - arthroscopy prevalence of
84% in displaced fractures - although this is a high-
risk fracture cohort by definition.

Diagnostic Considerations

Arthroscopy is still the gold standard for
TFCC evaluation, allowing visualization, stability
testing (hook test) and concomitant treatment.
However, it is invasive, operator dependent, and
generally performed only in the operative setting.
The use of 3.0 Tesla MRI is increasing in the clinical
setting, and research suggests that it is more
sensitive for peripheral tears compared with
traditional 1.5 Tesla MRI . Bombaci et al. (2008)
shown that simple radiographic indicators are not
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reliable predictors of TFCC injury, further
supporting the need of dedicated wrist MRI or
arthroscopy in clinical decision-making.
Hohendorff et al. (2009) demonstrated the limited
access to ulnocarpal structures with palmar portal
arthroscopy (4/28 TFCC were assessable),
suggesting the necessity of standard dorsal portal
access for a complete TFCC evaluation. In the
absence of MRI, CT arthrography can be used as a
pre-operative planning tool, but sensitivity for
peripheral rips is less than direct arthroscopy.
Treatment Implications

The most important clinical result of this
review is the distinct effect of TFCC injury on
functional outcome. The Kasapinova data are the
strongest prospective evidence that TFCC injury,
even with operative DRF fixation, is independently
associated with worse PRWE and DASH scores at
12 months. Hence, there is a compelling argument
for routine TFCC testing in all operational DRF
cases and for a therapy protocol that distinguishes
between stable and unstable tears.

An important counterpoint comes from the
Mrkonjic long-term study: most untreated TFCC
tears in displaced DRF did not result in symptomatic
DRUJ instability at 13 to 15 years. This is not an
argument against repair, but suggests that the natural
history of many tears, especially central disc tears
(Class 1A) and minimally displaced peripheral tears,
may be benign. The data of Im et al. (2021) also
support the adequacy of conservative management
(long arm splinting after ORIF) for the majority of
TFCC tears . The Yu et al. (2024) and Johandi et al.
(2017) findings support directed healing of unstable
Palmer Class 1B rips (classified as positive DRUJ
stress test following fracture fixation)

Limitations of This Review

Several important limitations must be
acknowledged. First, the primary dataset was
composed of pre-screened references; independent
database searches to confirm completeness were not
performed, which may introduce selection bias.
Second, the substantial methodological
heterogeneity (diagnostic modalities, fracture
classifications, patient selection, outcome tools)
precluded formal meta-analytic pooling, limiting the
evidence to narrative synthesis. Third, the majority
of included studies were single-centre and included
relatively small samples, with the largest unselected
cohort being 172 patients (Tan et al., 2023). Fourth,
temporal heterogeneity — with studies spanning
1992 to 2024 — reflects major changes in both MRI
technology and surgical fixation technique (external
fixation/K-wires in earlier studies vs volar locking
plates in recent work). Finally, publication bias
towards positive arthroscopic findings cannot be
excluded.

fractures, with much higher rates in severely
displaced or extra-articular fracture patterns as
assessed arthroscopically. The Palmer Class 1B
peripheral tears are the most clinically relevant
subtype that requires repair. Arthroscopy is still the
diagnostic gold standard, although 3.0 Tesla MRI is
the greatest non-invasive option. TFCC damage is
related with worse patient-reported  wrist
impairment at 3 and 12 months post fracture fixation
regardless of fracture fixation. Current evidence
supports repair of unstable TFCC tears at the time of
DRF fixation. Conservative treatment with
immobilization is still possible for stable tears. High
quality, multicenter, randomized controlled trials
with long-term patient-reported outcome data and
standardized TFCC assessment protocols are needed
to definitively guide treatment algorithms.
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