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Abstract

Background—Evidence regarding the effectiveness of arthroscopic debridement for a triangular
fibrocartilage complex (TFCC) tear is uncertain. The purpose of this study was to conduct a
systematic review of outcomes to evaluate the effectiveness of debridement for TFCC tears.

Methods—We searched all available literature in the PubMed, EMBASE.com, and MEDLINE
(Ovid) databases for articles reporting on TFCC tear debridement. Data collection included arc of
motion, grip strength, patient reported outcomes, and complications.

Results—A total of 1,723 unique studies were identified, of which 18 studies met our criteria.
The mean pre- and post-arc of wrist extension/flexion motion were 120° and 146° (6 studies). The
mean pre -and post-grip strength were 65% and 91% of the contralateral side (10 studies).
Disabilities of the Arm, Shoulder, and Hand scores (6 studies) and pain visual analogue scales
(VAS, 7 studies) improved from 39 to 18, and from 7 to 3 respectively. The mean pain-VAS after
debridement was 1.9 in ulnar positive groups and 2.4 in ulnar neutral and negative groups. Eighty
seven percent of patients returned to their original work.

Conclusion—~Patients reported reduced pain, improved functional and patient-reported outcomes
after debridement of TFCC tears. Most patients after debridement returned to previous work with
few complications. Though some of these cases may require secondary procedures, simple
debridement can be performed with suitable satisfactory outcomes for cases with any type of ulnar
variance.
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Triangular fibrocartilage complex (TFCC) tears cause ulnar-sided wrist pain, a common
condition that surgeons treat. Seventy percent of symptomatic patients and 38% of
asymptomatic patients had TFCC injury in the age group 50-69 years. In addition to wrist
pain, TFCC injuries result in decreased grip strength and impaired hand function.2 TFCC
injuries are managed non-operatively initially. Immobilization, activity modification, and
analgesics are used for a few weeks.3 Park et al. reported that 48 of the 84 patients with
clinical diagnosis of TFCC injuries had complete pain relief with immobilization.?
Therefore, we believe that conservative treatment with immobilization is the first choice for
patients with TFCC injuries. However, up to 43% patients still have pain after
immobilization; therefore, the treatment of TFCC injuries such as TFCC debridement or
TFCC repair can help improve their symptoms.

Arthroscopic debridement is a therapeutic procedure for stable distal-ulnar joint associated
with TFCC tears that fail non-operative management.>~" Arthroscopic or open repair is
suitable to peripheral ulnar side tears that are in vascular zone of the TFCC. Open repair
techniques were the first established and substantiated procedures.® Arthroscopic repair with
many arthroscopic techniques such as inside-out, outside-in, and all-inside techniques are
effective for this type of tear.11 TFCC debridement is less invasive than other surgical
treatments for a tear. Additionally, the postoperative care after debridement is much shorter
than for a TFCC tear repair.12 After debridement for central or radial sided TFCC tear, up to
85% of patients reported pain relief, with a mean grip strength and mean arc of motion
restored to 94% compared with that of unaffected side.1314 Conversely, Nishizuka et al.
reported that TFCC debridement for stable central tear did not significantly improve grip
strength and patient reported outcomes (PROs) at 18 months.1® It was also reported that only
40% of patients with a degenerative TFCC tear associated with ulnar positive variance were
satisfied.16

There are inconsistencies regarding the indications and effectiveness of arthroscopic
debridement for TFCC tears. However, there are no prior attempts to evaluate the
effectiveness of debridement rigorously. Additionally, although some patients need further
treatments including ulnar shortening osteotomy (USO), robust evidence is lacking
regarding factors of ulnar variance that influence outcomes after TFCC debridement. The
purpose of this study was to conduct a systematic review of the outcomes on TFCC
debridement to demonstrate the effectiveness of debridement for TFCC tears, and to
investigate the influence of ulnar variance on outcomes and further surgeries. The evidence
obtained from this study can guide surgeons in judging the effectiveness of using only
simple TFCC debridement or performing debridement in association with other procedures
such as USQ initially.

METHODS

Literature Search and Criteria

We performed a literature review of articles related to TFCC debridement according the
Preferred Reporting Items for Systematic Review and Meta-Analysis guidelines.1” We used
PubMed, Embase.com, and MEDLINE (Ovid) databases for our literature search. We used
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the key words “The triangular fibrocartilage complex”, “TFCC debridement”, "TFCC tear",
and "ulnar impaction syndrome" for our search. Study selection was conducted in a stepwise
manner, by title, abstract, and full-text review according to the predetermined inclusion and
exclusion criteria (Table 1). We did not impose any limits on the language of articles. If
outcomes of arthroscopic TFCC debridement were presented separately, we included those
studies even though they presented outcomes of other procedures. Two reviewers performed
the study selection (TS, and SM), and any discrepancies on article inclusion were resolved
with discussion and further review. We also evaluated the outcome level of each selected
article.

Data Extraction and Analysis

Data extracted from the articles included in our review were as follows: publication year and
location, patient demographic data, mean follow-up time, mean time off work, symptom of
catching, ulnar side tenderness, history of trauma, worker’s compensation, Palmer
classification, methods of diagnosis, ulnar variance, and secondary procedures required after
TFCC debridement. We also extracted data on functional outcomes (range of motion, grip
strength), PROs, Mayo Modified Wrist Score (MMWS), and return to previous work level.
The PROs included the Disabilities of the Arm, Shoulder, and Hand (DASH) score, pain
level, and patient satisfaction by asking if they were satisfied or not with the procedure. Pain
level was demonstrated by pain visual analogue scale (VAS) such that 0 represented no pain
and 10 represented severe pain or categorized as “severe”, “moderate”, “mild”, “incomplete
pain relief”, or “none” in each study. Additionally, we analyzed the outcomes classified by
type of TFCC tear. Palmer classification categorized TCC tear as two main classes, Class 1:
Traumatic lesions and Class 2: Degenerative lesions.1® Class 1 is further divided into
subtypes; 1A: central perforation, 1B: peripheral ulnar side tear, 1C: distal disruption, 1D:
radial disruption. Although we excluded cases with DRUJ instability, we included all classes
in our review. These data were extracted independently by two reviewers (TS and SM) based
on a pre-decided format.

Statistical Analysis

Patient demographic data and TFCC related information were weighted based on the
number of patients in the study. Mean functional outcomes, PROs, and return to work level
were also weighted similarly. We added the range and standard deviations (SDs) of the
weighted mean for functional outcomes. Range of motion was reported as degree or
percentage compared with the contralateral unaffected side. We performed meta-analysis
using R (www.r-project.org) and made funnel plots to assess publication bias. (See
Supplemental Digital Content 1, Appendix 1, which shows the Funnel plot for studies
included in figure 2, INSERT LINK.) (See Supplemental Digital Content 2, Appendix 2,
which shows the Funnel plot for studies included in figure 3, INSERT LINK.) These
continuous data were shown as the weighted mean difference or the standardized mean
difference. Statistical heterogeneity was quantified using the / statistic.
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RESULTS

Study retrieval and characteristics

A flow diagram of our database search tree is presented in Figure 1. A total of 1,723 unique
studies were identified through the initial search of PUBMED, Embase.com, and MEDLINE
(Ovid) databases. Upon further review, 18 articles met our inclusion and exclusion criteria.
All of the studies were retrospective with study characteristics shown in Table 2; this review
had no study with level-1 evidence.

Patient and TFCC characteristics

Mean follow-up period was 30 months (15 studies) with a range of 17 to 39 months. (Table
2) All patients in this review had stable DRUJs and received conservative treatment
including rest with cast, anti-inflammatory agents, or physiotherapy for at least 6 weeks
before they underwent TFCC debridement. Arthrography (28%) was used to confirm the
diagnosis and type of TFCC tear in suspected cases after physical examination.>:6:16.19.20
Several studies included in this review used magnetic resonance imaging (MRI, 35%) to
diagnose TFCC tear before performing arthroscopies.13:1521-24 However, the exact reason
for MRI use was not reported in those studies.

Functional outcomes

The mean pre-operative extension/flexion arc was 120° + 3° with a range of 118°~122°13.15
and the mean pre-operative pronosupination arc was 140° + 14° with a range of 132°-
152°.13.15 (Table 3) The pre-operative radioulnar deviation was 43° (ones study).13 The
mean post-operative extension/flexion arc was 146° + 18° with a range of 117°-
163°,7:12.13.15,.22.25 the mean post-operative pronosupination arc was 161° + 11° with a range
of 152°-178°7:1213.15.22 and the mean post-operative radioulnar deviation arc was 53° + 5°
with a range of 46°-58°.7:12.13.19.22 These radioulnar deviation data are inclusive of all
studies that presented post-operative arc of motion. Mean post-operative extension/flexion
arc and pronosupination arc from the studies that reported both pre- and post-operative arc
of motion data were 136° £ 6° with a range of 132°-140° and 162° + 13° with a range of
152°-171°, respectively. The mean pre- and post-operative grip strengths were 66% + 3%
with a range of 64%—-69% and 91% = 6% with a range of 74%-97% of the contralateral
side, respectively.”:12-15.19,22,26-28

Patient-reported outcome

The mean pre- and post-operative DASH scores were 39 and 18, respectively (6
studies).”12.21,22,28,29 (Table 4) Post TFCC debridement, DASH scores reduced by half
indicating less pain and less disability. Seventy one percent of patients (307 of 432) reported
“none or slight” pain, 40% of patients (57 of 142) reported “mild or moderate” pain, 1 % of
patients (2 of 142) reported “severe” pain. Categories of pain evaluation were not consistent
across the inclusive studies in our review. A few studies used all categories, such as,
“severe”, “mild or moderate”, “none or slight pain”, however some studies only presented
pain outcome with few categories such as “severe” and “none or slight pain”.
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The mean pre-operative and post-operative VAS of pain were 7 points and 3 points,
respectively. Overall, 84% of patients were satisfied with their treatment and subsequent
quality of life (6 studies).>6:14.16.26.27 \\e also compared the pain-VAS between pre- and
post-operative times among 3 studies using meta-analysis (Figure 2)71215_ The pain VAS
decreased significantly after debridement [Mean difference (MD): — 4.14, 95% confidence
interval (CI): -6.45 to —1.82 (random effects model), 2= 94.5%, and 7aw?2 =3.938].

Clinical results

Clinical results were categorized according to MMWS, 13:20.23.26 Minami’s criteria, 1416
Modified Green O’Brien (MGO) criteria,2” or DASH score.? (Table 5) Eighty seven percent
(222/255) of patients were in “good to excellent”, nine percent of patients were in “fair”
(22/255), and four percent of patients were in “poor” categories. In this calculation, “very
good” was accounted as “excellent” category.

Return to work level

The mean time off work post TFCC debridement was 4 months in nine
studies.>16:21-24.26,27,29 (Table 6) A mean of 87% patients returned to their previous work
after TFCC debridement (13 studies).512-14.16,19,21-24.26,27,29 The rate of return to original
work was low (mean weighted value based on the number of patients: 19%) in the studies
with a high rate of worker’s compensation (mean weighted value: 94%).24.27 On the other
hand, the rate of return to work was high (mean weighted value: 97%) in the studies with
low worker’s compensation rate (mean weighted value: 12%).14:23

Outcomes categorized by Ulnar Variance

Patients with ulnar positive variance reported worse outcomes of satisfaction and MMWS
than those of patients with ulnar neutral and negative variance, with 55% and 73% for
satisfaction and, 89 and 91 for MMWS scores, respectively (Table 7). 6-816.17.25.26 \\je glso
assessed a relationship between ulnar variance and type of pathology based on Palmer
classification, and further surgeries after TFCC debridement in each study. The Darrach
procedure, Sauvé-Kapandji procedure, and ulnar shortening osteotomy were performed as
further surgeries in 6 studies (n=26/173). Patients with ulnar positive variance required more
subsequent surgeries than cases with ulnar neutral or negative variance [40% (23/58) vs. 3%
(1/32)]. We performed a meta-analysis of 3 studies to compare the pain-VAS between the
ulnar positive group and ulnar neutral and ulnar negative groups after TFCC debridement
(Figure 3).7-15.28 The mean pain-VAS of the ulnar positive group and that of ulnar neutral
and negative groups were 1.9 and 2.4, respectively. There were no statistically significant
differences between them (MD: 0.0, 95% Cl: —1.2 to 1.3 (random effects model), /2 = 51%,
and 7au? =0.618).

Outcomes categorized by Palmer classification

Six articles reported outcomes including DASH score or pain level categorized by Palmer
classification.”-12:14.21,22,28(Tap|e 8) The mean DASH score in class 1A and 1D was lower
to that in other class. (class 1A: 0, class 1B: 15, class1D: 0, class 2: 22) Additionally, in class
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1A, rate of both excellent clinical outcome (70%) and pain-free rate (81%) were highest
after TFCC debridement. No study reported DASH scores in class 1C.

Complications

Five studies reported no complications after TFCC debridement,”:13.14.21.22 \whereas four
studies reported complications.16:23.24.27 (table 9) Overall, 2% (11/456) of all the patients
had complications in studies that mentioned complications. One percent (4/456) of patients
had dorsal ulnar sensory symptoms.16:23 Deep infection and portal problem was reported in
0.2% (1/456) and 1% (6/456) of all the studies, respectively.2427,

DISCUSSION

Patients reported reduced pain and improved PROs with TFCC debridement in our review.
Debridement also achieved good postoperative arc of motion and a mean of 91% of the grip
strength compared to the unaffected side among the 550 patients evaluated in our review.

Overall time to return to work in our review was about 4 months, and 87% of patients
returned to original work. Patients who did not return to original work performed heavy
manual labor or repeated assembly line work,>16 and wrist pain was the primary reason for
unemployment in those patients.2” Our study also found that the group with a low rate of
worker’s compensation resulted in a high rate of return to original work, whereas the group
with high rate of worker’s compensation resulted in a low rate of return to original
work.14:23.24.27 Blackwell et al. reported that patients without workers” compensation (WC)
were reinstated faster, and that pain relief, wrist score, and most objective measures of hand
function of these patients were better than those of WC patients.2” These outcomes may
result in submaximal effort by some WC patients during their functional rehabilitation.

Our review showed a positive correlation between positive ulnar variance and degenerative
lesions, especially degenerative central perforation similar to earlier studies.3%:3! The ratio of
patients with positive ulnar variance that included only degenerative wear was higher than
the ratios in other studies.”-28 However, ulnar impaction syndrome can also develop in wrists
with ulnar neutral or negative variance32, and USO has been recommended in wrists with
ulnar neutral and negative variance recently.33 Because a posture of forearm pronation or
grip can make dynamic increases in ulnar variance3*, and wrists with ulnar neutral or
negative variance may become ulnar positive variance owing to this dynamic increase. An
inverse relationship between ulnar variance and triangular fibrocartilage complex thickness
can be also one of the reasons.3> In our review, further surgery was required in 31% of
patients with ulnar positive variance and 1% of patients with neutral or negative variance.
However, not every patient with ulnar positive variance needs further surgery. Moldner et al.
demonstrated that the parameters measured preoperatively, such as ulnar variance and pain
level, do not predict the need for initial USO.” However, in our review the overall pain level
improved postoperatively and was not significantly different between the ulnar positive
group and the ulnar negative or neutral group. This demonstrates that TFCC debridement
can improve wrist pain regardless of ulnar variance. Resection of unstable TFCC flap or
synovectomy via debridement may relieve pain. Palmer and Werner have demonstrated that
about 20 % of forearm axial load is transferred from the carpus to the ulna through the
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TFCC in the neutral ulnar variant wrist and that the axial load decreases to about 6% by
resection of the TFCC.38 This change also may improve ulnar sided wrist pain. Considering
these results, simultaneous USO with TFCC debridement may not be desirable even for
ulnar positive variance cases.

In patients with central TFCC perforation (class 1A) included our review, the mean DASH
was 0 (indicating no disability), 81% patients had no pain after treatment, and 70% of
patients achieved excellent clinical outcomes in Minami’s criteria. These outcomes were
superior to outcomes in other TFCC injury types; therefore, TFCC debridement is ideal for a
central TFCC perforation.

Arthroscopic repair is often used to treat ulnar side tears. Postoperative pain VAS was 2.3 in
the TFCC repair group, and 3.4 in the TFCC debridement group. Grip strength improved
better with TFCC repair than TFCC debridement. Other study also showed that TFCC repair
could improve DASH scores from 51 to 0 for patients with ulnar side TFCC tear. Miwa et al.
reported that 91% of patients who had TFCC repair for ulnar side tear got an excellent or
good result in Minami’s criteria. These outcomes supported that arthroscopic repair is a
suitable treatment for ulnar side tears.

In our review, few patients had complications such as ulnar sensory symptoms or pain scars
with arthroscopic TFCC debridement.16:23.24.27 Conversely, Rajgopal et al. reported that
more than 20% of patients had delayed union or nonunion and that 45% required hardware
removal because of plate irritation.3” Chan et al. also noted a high risk of plate irritation
(51%).38 These high complication rates of USO can support our recommendation that USO
can be used only for recalcitrant cases after arthroscopic debridement.

Our review has some limitations owing to the quality of evidence in available literature. The
first limitation is that many studies reported only post-operative data for outcomes.
Therefore, we could not perform statistical analysis for these outcomes and we could not
conduct a meta-analysis with enough number of papers. Our meta-analyses related to pain
included only three papers. Therefore, we could not perform further analyses in sub-groups
although heterogeneity was high in figure 2. Additionally, funnel plots showed the
possibility of publication bias. (See Supplemental Digital Content 1, INSERT LINK.) (See
Supplemental Digital Content 2, INSERT LINK.) All three studies in our meta-analysis
showed the same direction and the meta-analysis revealed that TFCC debridement can
improve pain. However, we have to be careful that the high heterogeneity and publication
bias made the impact of this outcome weak. The second limitation is that the literature in our
review included cases with concomitant interosseous ligament injuries such as lunotriquetral
(LT) ligament tears. Studies have not presented the results of patients with ligament injuries
separately; therefore, we could not exclude those studies. However, only 6% patients in our
review had LT ligament tears, owing to which, the effect of these cases on our overall results
is minimal. The mean follow up period in our review was 30 months, with the longest follow
up period being 39 months.24 Accordingly, we could not assess a long-term effect of TFCC
debridement. All studies included in this review were uncontrolled case series. Therefore,
our conclusions may be prone to publication bias that favors positive results. The readers do
have to consider this bias in interpreting our study outcomes.
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In this literature review, patients reported reduced pain, improved functional outcomes, and
PROs after debridement of TFCC tears. However, a causal relationship cannot be determined
due to the lack of nonoperative controls in the included studies. Though some of these cases
may require a secondary procedure, simple debridement without USO can be performed for
cases with any type of ulnar variance. TFCC debridement also enabled most patients return
to original work and was performed safely with few complications.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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3139 Studies Identified
PUBMED: 1166
EMBASE: 708
MEDLINE: 1265

v

1416 Duplicate studies

removed

1723 Studies Identified
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— 217
98
76
60
6

6

1703 Studies rejected:

Not related to our study

Diagnostic paper

Review

TFCC debridement with other procedure
Anatomical paper

Only TFCC repair

Technique paper

Case report

Epidemiologic paper

Insufficient data

v

20 Studies Identified

v

P [ 2 Open TFCC debridement

18 Studies Identified

Figure 1.

Flow diagram of database search for Triangular Fibro Cartilage Complex debridement
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Post-operative  Pre-operative Mean difference
Study Total Mean SD Total Mean SD . MD 95%-Cl W(fixed) W(random)
Nishizuka et al., 2013 14 3415 14 4817 i —&— -1.40 [-2.59;-0.21] 201% 32.4%
Cardenas-Montemayor etal, 2013 31 23 18 31 76 17 =i 530 [6.17;-443] 37.3% 33.7%
Moldner et al., 2015 41 2022 41 7615 ——*—i 560 [6.42;,-478] 426% 33.9%
Fixed effect model 86 86 <I> -4.64 [-5.18; -4.11] 100% -
Random effects model *Iﬁh -4.14 [-6.45; -1.82] - 100%
Heterogeneity: l-squared=94.5%, tau-squared=3.938, p<0.0001 11
I T T T T 1

6 4 2 0 2 4 6

Figure 2. Comparison of the pain-VAS (pre- VS. post-operation)
VAS-visual analogue scale (0-10 scale); SD-standard deviation; MD-mean difference; Cl-

confidence interval; W-weight
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positive neutral/negative
Study Total Mean SD Total Mean SD
Nishizuka et al., 2013 7 4014 7 2911
Broccoli, et al, 2014 10 1023 12 1317
Moldner et al., 2015 28 1.7 21 13 2624
Fixed effect model 45 32

Random effects model
Heterogeneity: I-squared=51%, tau-squared=0.618, p=0.1300

Page 13

Mean difference

MD 95%-Cl W(fixed) W(random)

B 11 [0.2,24]

: 03 [2.0:14]

09 [24 06]

1
1

[
-2

Figure 3. Comparison of the pain-VAS (ulnar positive VS. neutral/negative)

VAS-visual analogue scale (0-10 scale); SD-standard deviation; MD-mean difference; Cl-

confidence interval; W-weight
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Table 1

Predetermined Inclusion and Exclusion Criteria for Eligible studies

Inclusion Criteria | Exclusion Criteria

Human studies | Animal or cadaveric studies

Primary data | Review, technique paper

Studies that included patients treated with only arthroscopic debridement | Studies that included patients who had unstable DRUJ

Studies that included patients with concomitant interosseous ligament injuries Studies that included patients who had distal radial fractures

such as LT ligament tears

Studies that had only TFCC repair outcome.
Open TFCC debridement

TFCC-Triangular Fibrocartilage Complex injuries; DRUJ-Distal Radio-ulna Joint; LT ligament-lunotriquetral ligament

Plast Reconstr Surg. Author manuscript; available in PMC 2018 November 01.
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Table 2

Study and Patient Characteristics
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| Number
Period of study reported (y)
1990-1999 5
2000-2009 6
2010-2015 7
Study location
North America 6
Europe 8
Asia 4

Patients demographics

34 (reported in all studies)

Mean symptom duration (m

8 (reported in 12 of 18 studies)

Mean follow-up period (m)

30 (reported in 15 of 18 studies)

Mean time off work (m)

4 (reported in 9 of 18 studies)

TFCC demographics

Dominant hand injured (%)

68 (reported in 10 of 18 studies)

Symptom of catching (%)

63 (reported in 6 of 18 studies)

Ulnar side tenderness (%)

63 (reported in 7 of 18 studies)

History of trauma (%)

|

|

|

|

|

|

|

|

|
Mean age (y) |
)|
|

|

|

|

|

|

|

84 (reported in 12 of 18 studies)

Worker’s compensation (%)
Palmer classification (%)

1A

1B

1C

1D

1

24 (reported in 3 of 18 studies)
(reported in 12 of 18 studies)
38

28

4

11

19

Method for diagnosis (%)

(reported in 16 of 18 studies)

Arthrography

28

MRI

35

Plast Reconstr Surg. Author manuscript; available in PMC 2018 November 01.




1duosnuepy Joyiny 1duosnue Joyiny 1duosnuepy Joyiny

1duosnue Joyiny

Saito et al.

| Number

Intra-operative findings

|37

y-year; m-months; MRI- magnetic resonance imaging
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Summary of Clinical Outcome

Author

| Clinical Outcome (%*)

Osterman, 1990

| Failure: 5/42 (11.9)

Minami et al, 1996

Minami’s criteria
Excellent: 13/16 (81.2)
Fair: 2/16 (12.5)

Poor: 1/16 (6.3)

Westkaemper et al, 1998

MMWS

Excellent: 13/28 (46.4)
Good: 8/28 (28.6)
Fair: 2/28 (7.1)

Poor: 5/28 (17.9)

Husby et al., 2001

MMWS

Excellent: 13/32 (40.6)
Good: 14/32 (43.8)
Fair: 4/32 (12.5)

Poor: 1/32 (3.1)

Blackwell et al., 2001

MGO criteria

Good to Excellent: 19/27 (70.4)
Fair: 6/27 (22.2)

Poor: 2/27 (7.4)

Miwa et al., 2004

Minami’s criteria
Excellent: 16/29 (55.2)
Good: 10/29 (34.5)
Fair: 2/29 (6.9)

Poor: 1/29 (3.4)

Darlis et al., 2005

MMWS

Excellent: 10/20 (50.0)
Good: 7/20 (35.0)
Fair: 3/20 (15.0)

Poor: 0/20 (0)

Infanger et al., 2009

DASH

Very good: 60/79 (75.9)
Good: 19/79 (24.0)
poor: 0/79 (0)

Tan et al, 2012

Plast Reconstr Surg. Author manuscript; available in PMC 2018 November 01.

MMWS
Excellent: 12/24 (50.0)

Table 5

Page 21



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Saito et al.

Author Clinical Outcome (%)
Good: 8/24 (33.3)
Fair: 3/24 (12.5)
Poor: 1/24 (4.2)
Mean Good to Excellent: 222/255 (87)

Fair: 22/255 (9)
Poor: 11/255 (4)

*
“%” means a percentage of all patients in each study; DASH-the Disabilities of the Arm, Shoulder, and Hand; MMWS-Mayo Modified Wrist

Score
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Table 6
Summary of Return to Work’s Level
Author Time off work (m) Return to Work Worker’s
(%") compensation
(%)
Osterman, 1990 3.2 Original work: 60 N/A
Sports related: 1.5
Cooney, 1993 | N/A | Work: 66.6 | N/A
Minami et al, 1996 | Sports related: 1.5 | Original work: 81 | N/A
Husby et al., 2001 | 1.3 | Full time work: 89 | N/A
Blackwell et al., 2001 5 Original work: 88 65
(WC/non-WC: 5.6/3.8) | Minor restriction: 25
Miwa et al., 2004 | N/A | Original work: 100 | 19
Darlis et al., 2005 N/A Original work: 55 N/A
Lighter work: 25
McAdams et al, 2009 | 3.7 | Original work: 100 | N/A
Infanger et al., 2009 | 35 | Original work: 100 | N/A
Tan et al, 2012 | 2.6 | Original work: 97 | 6
Garcia-Lopez et al., 2012 53 Original work: 87.7 N/A
1A:5.1 Original work (WC): 12.3
1B:5.1 Restricted job: 8.6
1C:6.1 didn't return: 3.6
1D: 4.5
2A:8.2
2C:5.6
Cardenas-Montemayor et al., 2013 | N/A Original work: 78 N/A
Restricted job: 19
Able to work but unemployed: 3
De Smet et al, 2014 | 5.8 | Original work: 80 | N/A
Mean | 4 | Original work: 87 | 24

*
“0” means a percentage of all patients in each study; m-months; N/A-not available; WC-worker’s compensation
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Page 24

Saito et al.

oSN | 3z 1o @z ‘oz ‘e Jewed ured VIN (Sv) 2¢z/0T :enmsod | $TOZ “[e 18 ‘110000ig
8'Z :anebaN + [enaN
0% :9AIsod (0S) T/ :aneBaN + [esinaN
VIN ured L0 (09) ¥T/2 :anmsod | €T0Z “[e 18 @NZIYSIN
%02 ‘1l (ST) 0Oz/€ anehau
(00T) T/T :aAMISOd %0T AT (08) 02/9T :|esnau
osn %0L VT VIN VIN () 0z/T :8nmsod G00Z “[e 18 sijfeq
%¢ Az
%9 02 (L7) g€/9 :anebaN
%.7:dT 06 :3A11S0d (€9) Ge/ze lenneN
VIN %L VT SMININ VIN (02) g€/2 :amusod 1002 “1e 18 AgsnH
(00T) z/2 :anpelaN
(00T) 6/6 :[e4iN3N (1) 9T/ :anebaN
(0v) G/z ‘enmsod (o) G/z ‘annsod (95) 91/6 :[eainaN
osn uonoeysies VIN (1€) 91/G 8nISOd 966T 'Ie 10 IWeulN
(00T) T/T :annefaN
(¥T) L/T lennaN (62) L/z :leaneN (8) €1/1 :annrebaN
(0v) G/z :anmsod (S2) v/€ :anmsod (¥S) €T/L :TeanaN
ainpadoud ifpuedey-ganes uonoeysIes V/N (8€) €1/ :annIsod 966T ‘e 19 18WS aQ
(8) €1/T :annefoN
%ve :aT (€T) 9T/ :1eiineN (2€) 25/LT ‘anyeboN
(2) 2/t :osn %02 ‘9T (LT) 2T/2 "9Mms0d (6€) 25/0Z ‘|esneN
(2) z6/1 :aunpadoud yoeweq %9 VT aJeJ ainjre- V/IN (62) 2S/ST :enisod 066T ‘UBWIBISO
uoleolIsse|d (ww)
(9%) Aa8bans aayan4 Jawied (%) sswo021nO uesN (9%) uonreayisse|d Joyiny

gdueLIeA Jeu|n

Author Manuscript

L 9lqeL

Author Manuscript

3ouRLIRA Jeujn Ag paziiobale) sawoanQ Arewwns

Author Manuscript

Author Manuscript

Plast Reconstr Surg. Author manuscript; available in PMC 2018 November 01.



Page 25

Saito et al.

81008 1SLIM PaLIPOIN OABN-SMIAIN ‘PUBH pUe J8pIN0YS ‘WY 8U3 JO saifigesid 8yl-HSYA ‘dnolb souerea aamisod Jeujn-Adn ‘dnoib Ajuo Juswepriged-0d ‘Awojosiso Bulusiioys feujn-0sn

(Wwiwp'g :89uBLIBA Jeu[n Ues|A))
€T/0 :an1ebaN + [enaN

(v2) Le/6 :enmsod

04/6 ‘:0OSN

%00T :0¢

16

0¢

9¢

(£'T :Ma1A SS8118) G0

(92)0S/€T aA1eBaU + [elNaN
(v2)05/L€ anmsod

GTOZ “[e 18 Jaup|oN

ZT/0 :3n1ebaN + [ennaN
(06) 0T/6 :9AISOd

8'8L

§'8¢

€1

:aAIeBaN + [eANaN
88 :8AlIS0d
SMININ

:aAIeBaN + [eANaN
LT :3AmIsod

Hsva

:aAIeBaN + [eANaN
L'T :3Amsod

ured

:aAIeBaN + [eANBN
0°G. :dAIIsOd
SMININ

:anIebaN + [esinaN

€'¢€ dAIISod
HSva

:anIefaN + [esinaN

0°T @A1Isod

(SS) zz/2T “anebsN + [eanaN

(%) A19bans Jay1any

uorelyisse|o
Jawied

(%) saw02INO

(wiw)
ues|n|

(%) uoneoyIsse|D

Joyiny

QduelIeA Jeu|n

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Plast Reconstr Surg. Author manuscript; available in PMC 2018 November 01.



Page 26

Saito et al.

pueH pue 19pINoYS ‘WY 8y} 4O S8

gesiq aYl-HSWVA :(31eds 0T—0) a[eds anbojeur |enSIA-SWA

0'¢ SVYA-UIed 8T HSVA 9sed ON _ 9sed ON _ 9sed ON ased ON _ GT0Z “'Ie 18 J3UpjoN
2'T SVA-UIed 2'0€ HSvd 9sed ON _ 95l ON _ 9sed ON as5ed ON _ $#T0Z ““Ie 18 ‘11092019
9Sed ON 9Sed ON _ 9sed ON _ €'¢ SVA-Uled /T HSvd 9sed ON _ €102 .._m I} \_o>meEo_>_.mmcm_u\_cU

0099 auou 090G/ suou 059G auou 05T 8 auou

%.T pliw %S¢ plw %ce plw %2T plw

05/ T 91eJapow 950 9Yelapow %¢¢ delapow %/ d)elspowl

050 919N8S (EIELEN (MEIELEN [ZEIELEN
ased ON 19A8] Ured 19A3] Uled |19A9] ured |9A8] Ured 6002 ‘[e 19 Jabueju|
ased ON 0 HSva 8580 ON 0 HSva 0 HSVa 6002 'Ie 18 SWepoN

9%0¢ Jood 90 Jood 940 Jood 90 Jood

%0 Jrey %ET J1e} %0 ey %0T J1e}

%0y poob %8¢ poob %05 poob %0¢ poob

%0t JUd[199X3 %06 Jud|199X3] %06 Jud||99X3] %0/ Ju8||80X3
9Sed ON 3WoINo [edlul|o 9w021Nno [ealul|o 9w021No [ealulD 3wiod1No [ealul|o 00¢ _._m 19 EMIN

z at o1 41 VI

uoryesiyIsse|o 1awed Aq paziiobares sewooIno saleasdo-1sod

Joyiny

Author Manuscript

8 9lqeL

Author Manuscript

uoned1ISSe|d Jawed Aq paziiobaled sewoonQ Arewwns

Author Manuscript

Author Manuscript

Plast Reconstr Surg. Author manuscript; available in PMC 2018 November 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Saito et al.

Table. 9

Summary of Complications

Author

Complication (affected / total)

Minami et al, 1996

Dorsal ulnar sensory symptoms (2/16)

Blackwell et al., 2001

Deep infection (1/35)

Tan et al, 2012

Dorsal ulnar sensory symptoms (2/68)

Garcia-Lopez et al., 2012

Portal problem (burns, painful scar) (6/162)
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