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Abstract

Introduction The optimal surgical approach for trigger

finger release remains controversial in hindsight of post-

operative rehabilitation as well as scar tissue formation. In

this study, we comparatively evaluated the outcome of

three different types of skin incision by employing the

‘‘Disability of the Arm Shoulder and Hand Score’’ (DASH)

and by quantitative ultrasound measurements of scar tissue

volume.

Materials and methods Thirty patients (32 triggerfingers)

were enrolled in this study and randomly assigned to one of

three groups: incision placed (1) transversal in distal pal-

mar crease, (2) transversal and 2 mm distal from distal

palmar crease, (3) longitudinally over MCP joint without

crossing the distal palmar crease. Patients characteristics

were noted and DASH scores were retrieved at four time

points, (1) preoperatively (baseline), (2) 1 month, (3)

3 months, (4) 12 months postoperatively. Scar volume

formation was assessed by ultrasound at 3 months post-

operatively in 28 patients.

Results All groups showed a significant reduction in

DASH values at 3 and 12 months postoperatively when

compared to their own baseline levels. Group 3 showed the

fastest and most pronounced reduction in DASH values at

1 month. Scar tissue formation was almost 57 % increased

in group 1 vs group 2 and 3, however, not significant.

Conclusion There is no clear benefit of one incision

technique over another. However, based on scar volume

parameters, the significant faster recovery in the first month

and the surgical ease of exposure and wound closure

inclines us to favor the longitudinal incision (group 3) in

future patients.

Keywords Trigger finger � A1 pulley release � Scar
tissue � Skin incision � Surgical techniques � DASH �
Outcome � Hand � Stenosing tenosynovitis

Introduction

Stenosing tenosynovitis of a flexor tendon, also known as

trigger finger, is a common debilitating hand pathology

frequently seen and treated by hand surgeons [1, 2]. First

described by Alphonse Notta in 1850, the name results

from the painful popping or clicking while flexing/ex-

tending the involved digit [3]. This triggering is most often

due to an inflammation-derived size discrepancy of the

involved flexor tendons causing impingement at the level

of the hypertrophic first annular (A1-) pulley [4]. If con-

servative treatment such as splinting and/or corticosteroid

injection does not or no longer applies as a promising

treatment option, surgical release of the A1-pulley is

indicated [4, 5].

Especially in the field of handsurgery, the location and

pattern of the incision with regard to hand function, ana-

tomic considerations and aesthetics are paramount for the

success of the surgery [6–8]. There is quite a plethora of

different skin incisions described to approach the A1 pul-

ley. The type of incision one surgeon will choose most

likely depends on the surgical training and on his surgical

mentors rather than having experienced and tested multiple
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incisions himself [9, 10]. Supposedly, this circumstance

has led to strong convictions amongst some surgeons about

which incision technique is superior over another.

Even though the A1-pulley release is considered as one

of, and possibly the smallest, elective hand surgery pro-

cedure, most hand surgeons would agree that there is a

considerable amount of patients that will present with a

prolonged recovery period mostly due to scar formation

along with subsequent irritation in daily activities or sports

(e.g. golf, tennis). Adverse events between 5 and 36 % in

the setting of trigger finger release have been reported [11–

15], including persistent triggering, recurrence and wound

healing problems such as infections, wound dehiscence,

and painful scar tissue irritation. Anecdotic events involve

tendon rupture, bowstringing, and nerve damage [16, 17].

However, by far the most reported complaints are wound

healing irritations as well as pain and tenderness of over-

abundant scar tissue [11–13], limiting the patient’s use of

his hand until weeks after the initial successful surgery.

In this prospective study, we hypothesized that the type

of skin incision is a major predictor regarding the amount

of postoperative scar tissue formation and the speed of

recovery. Furthermore, there is no consensus recommen-

dation on which incision technique is best for surgical

release of trigger fingers. Therefore, we sought to investi-

gate the level of scar tissue formation and degree of post-

operative disability by comparing three of the most

common incision techniques known to the authors: (1)

horizontal at the level of the distal palmar crease, (2)

horizontal 2–3 mm distal from the distal palmar crease,

and (3) a longitudinal incision at the level of the A1-pulley

location. We employed the ‘‘Disability of the Arm,

Shoulder and Hand questionnaire’’ (DASH score) at dif-

ferent time points over a course of 12 months postopera-

tively and measured the volume of the resulting scar tissue

quantitative ultrasound technique after 3 months [18].

Materials and methods

Inclusion of patients

Between January 2013 and February 2014, 30 patients (32

trigger fingers) were enrolled in this prospective and ran-

domized observational study. A trigger finger was diag-

nosed by a board-certified hand surgeon based on patient

history and physical examination (e.g. pain over the flexor

tendon, tenderness or nodule over the A1 pulley, stiffness,

and reproducible blocking or triggering with or without

pressure at the A1-pulley while actively and passively

flexing and extending the finger).

The inclusion criteria consisted of: age of 18 years or

older, diagnosis of at least grade 2 trigger finger according

to the Quinnell classification [19], duration of symptoms

for at least 3 months, and absence of surgical treatment of

the affected finger. Exclusion criteria involved triggering

thumbs, more than one finger affected in one hand and a

positive history of severe hand trauma.

Patients with diagnosed triggering of a finger who

favored surgery over corticosteroid injection or who

received unsuccessful corticosteroid injection(s) previously

were scheduled for surgery. All patients provided a signed

informed consent and approval by the local ethic com-

mittee was requested.

Surgical technique

The included patients were randomly assigned, on the day

of the surgery, to one of three operation techniques: (1)

transversal in the distal palmar crease, (2) transversal

2–3 mm distally from distal palmar crease, and (3) longi-

tudinally at the level of the A1-pulley without crossing the

distal palmar crease proximal (Fig. 1). All surgeries were

performed under local anesthesia, 3 cc of 1 % Xylocaine/

Adrenalin (1:200,000). A tourniquet was placed at the

forearm at 250 mmHg and a randomized incision pattern

was carried out over a defined length of 15 mm. By lon-

gitudinal blunt dissection, the A1-pulley was identified and

fully opened by a longitudinal incision over the pulley.

Approximately 2–3 mm in width of the A1-pulley were

resected to reduce the risk for recurrence. The skin was

then closed with Prolene 4–0 and a circular bandage was

applied to the hand and lower arm for 24 h postoperatively.

Fig. 1 Schematic drawing of the three different incision techniques

used in this study from D2 to D5
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Postoperative care

Directly after surgery, all patients were instructed to use

the hand without any specific limitations. Two weeks

postoperatively, the wound was evaluated again and the

sutures removed.

DASH scores

The ‘Disability of the Arm, Shoulder and Hand question-

naire’ (DASH) was used to measure functional outcome

[20]. Patients were asked to fill in the DASH before surgery

(baseline score) and at 1, 3 and 12 months after surgery.

The DASH score was calculated for each time point and

patient using the provided formula. Thirty patients were

finally included in data analysis and 110 out of 128 pos-

sible DASH scores were received from all four time points

resulting in a total response rate of 85.9 %.

Ultrasound

To quantify the amount of scar tissue we employed a

ultrasound system (ACUSON S2000 TM, Siemens, Munich/

Germany) 3 months (±1 week) after surgery to quantita-

tively measure the resulting scar volume. Scar tissue was

clearly detectable and defined by a board certified radiol-

ogist as the subcutaneous hypo-echoic structure in the

incision region throughout the complete length of the

standardized incision length (Fig. 2). The hypo-echoic

surface areas were measured and subsequently the scar

volume calculated by a trained radiologist, blinded for the

surgical techniques, using a Sectra workstation IDS7 ver-

sion 15.1.32.3.

Statistical analysis

All data are presented as mean ± SEM, with a p value

of\0.05 considered to be significant. Statistical analysis

was performed using SPSS (SPSS Statistics 20, IBM�,

Amsterdam, The Netherlands). The differences between

DASH scores of the three techniques were statistically

compared with mixed models and multilevel linear

regression analysis. The use of mixed models allowed for

efficient comparison between longitudinal data, taking into

account both the fixed effects of the experimental setup as

well as the random effects of patients. For the comparison

of the calculated volume ultrasound results, a univariate

analysis of variance (one way-ANOVA) was employed to

compare between the three surgical techniques.

Results

Age and gender were evenly distributed in all three groups

without significant differences with a mean age of 62

(±12.59) years. Thirteen women and 17 men were inclu-

ded. Twenty-four of 30 patients (80 %) were right-domi-

nant and the affected fingers were evenly distributed on

dominant and non-dominant hands [14 (44 %) vs 15

(47 %)], (Table 1). Furthermore, about one out of three

affected fingers previously received corticosteroid injec-

tion, six fingers once, two fingers twice and one finger three

times (Table 1).

The third finger was most often affected (n = 17; 53 %),

followed by the ring finger (n = 8; 25 %), then index

finger (n = 4; 13 %) and finally small finger (n = 3; 9 %),

(Fig. 3).

We have received and included 110 complete DASH

score sheets from all four time points of 128 possible

DASH scores, resulting in an overall response rate of

85.9 % (Table 2).

DASH scores

We measured DASH scores at preoperative baseline as

wells as at 1, 3, and 12 months postoperatively (Table 3;

Fig. 4). Noteworthy, there was a significant difference in

baseline DASH scores between group 2 vs group 1 and 3

(Fig. 5a).

Fig. 2 Representative picture of sonographic assessment for scar

tissue. The white arrow indicates the triangular hypo-echoic scar

tissue region

Digitus 2 Digitus 3 Digitus 4 Digitus 5
n= 4 17 8 3
% 13% 53% 25% 9%

Fig. 3 Distribution of operated digits (n = 32 digits)
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We were able to measure highly significant differences

in DASH score values in all groups when baseline DASH

scores were compared to all different time points

postoperatively: DASH scores in group 1 dropped from

baseline (DASH score: 37.2) by 7.5 points 1 month post-

operatively, to postoperative month 3 by 22.3 points

(p\ 0.001) and reached after 1 year 18.8 points

(p\ 0.001). Group 2 had a significant lower baseline level

(DASH score: 19.6) then group 1 and 3 and increased at

postoperative month 1 by 3.4, declined by postoperative

month 3 by 8.3 (p\ 0.01) and was at 12 months at 13.2

points (p\ 0.001). Finally, group 3 declined from baseline

(DASH score: 41.0) to 1 month postop by 16.5

(p\ 0.001), to postop month 3 by 27.7 (p\ 0.001) and

after 1 year by 25.7 points (p\ 0.001) (Fig. 4).

DASH scores were also compared in between groups at

different time points. We found a significant difference in

baseline values in group 2 vs group 1 and 3 (p\ 0.001).

Finally, 1 year after surgery, patients in group 2 had a

significant lower DASH score than patients in group 1

(p\ 0.05) (Fig. 5a).

In addition, we investigated for relative DASH score

changes (delta-DASH) in all time segments versus baseline

values and compared them to the corresponding remaining

two groups to determine the speed of recovery. We found a

significant (p\ 0.05) difference in all time segments when

compared to baseline values between group 2 and 3

(Table 4; Fig. 5b).

Scar volume

We measured the scar volume (in mm3) using high-reso-

lution ultrasound 12 weeks postoperatively in 28 incisions.

Although scar volume was markedly higher in group 1

(69.98 ± 11.49) we could not detect a significant differ-

ence when compared to group 2 (44.53 ± 11.23) and group

3 (44.55 ± 17.41), (Fig. 6).

Discussion

Here, we investigated the effect of three different skin

incisions to access the A1-pulley and their impact on

postoperative outcomes including the DASH score as well

Table 2 Percentages of retrieved DASH scores per time point and

group

Group 1 2 3 All

N 11 10 11 32

Baseline 90.9 % 100 % 100 % 96.9 %

1 month 81.8 % 90.0 % 100 % 90.6 %

3 months 100 % 70.0 % 81.8 % 84.4 %

12 months 72.7 % 63.6 % 72.7 % 71.9 %

Total 86.4 % 80.9 % 88.6 % 85.9 %

Group 1 transverse in distal palmar crease, 2 transverse 2 mm distal

from distal palmar crease, 3 longitudinal

Table 3 Mean ± SEM per group for each time point

Group Baseline 1 month 3 months 12 months

1 37.2 ± 5.38 29.7 ± 8.69 14.9 ± 6.71 18.4 ± 10.33

2 19.6 ± 3.19*** 23.0 ± 5.70 11.3 ± 5.03 6.4 ± 2.51

3 41.0 ± 6.41 24.5 ± 7.00 13.3 ± 5.39 15.3 ± 6.93

Group 1 transverse in distal palmar crease, 2 transverse 2 mm distal

from distal palmar crease, 3 longitudinal

*** Significant difference between group 2 vs 1 and 3 with p\ 0.001

Table 1 Demographic characteristics of included patients

N %a

Number of patients 30

Age (mean ± SD in years) 61.77 ± 12.59

Gender (male/female) 13/17 43/57

Dominance (right/left/unknown) 24/3/3 80/10/10

Comorbidities

Carpal tunnel syndrome 4 11

Cardiovascular 4 11

Pulmonary 3 11

Diabetes mellitus type 2 1 7

Otherb 7 25

None 7 14

N %c

Number of operated digits 32

Operated on dominant hand

Yes 14 44

No 15 47

Unknown 3 9

Previous corticosteroid injection

No 19 59

Yes 10 31

Once 6

Twice 2

Three times 1

Yes but unknown amount 1

3

9

Unknown

a Percentage is calculated by number of patient with the comorbidity

divided by 30 patients
b Other comorbidities include fibromyalgia, radicular pain syndrome,

extravasation of chemotherapeutic drugs in lower arm, glaucoma,

hemophilia, thrombocytopenia, kidney stones
c Percentage is calculated by number divided by 32 digits
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Fig. 4 DASH scores at

different time points in

mean ± SEM per group,

comparing the baseline to

postoperative time points;

**significant difference of

p\ 0.01 and ***p\ 0.001
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Fig. 5 a Mean DASH scores at

different time points ± SEM

per group; a significant

difference between group 1 and

2, p\ 0.001; b significant

difference between group 2 and

3, p\ 0.001; c significant

difference between group 1 and

2, p\ 0.05. b Relative

differences (delta) of mean

DASH scores over time, each

delta comparing between two

groups; *significant difference,

p\ 0.05, between groups 2 and

3 with a significant faster

decrease for group 3; group 1

transverse in distal palmar

crease, 2 transverse 2 mm distal

from distal palmar crease, 3

longitudinal; ***p\ 0.001
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as quantitative scar volume measurement. The total

response rate of DASH questionnaires was 85.9 % allow-

ing for reliable data analysis. In this study, the middle

finger was most often affected (61 %), followed by the ring

finger (29 %) and index finger (14 %). This pattern of

distribution is in line with findings from other investigators

[4].

About 30 % of our patients received at least once a

corticosteroid injection as a semi-invasive treatment for

A1-pulley stenosis. Although the aim of this study was not

to investigate the effectiveness of corticosteroids, one can

well conclude that a relevant amount of patients requires

surgery after initial unsuccessful injection(s), which has

been demonstrated extensively by other authors [21–27].

Even though scar volume was elevated by almost 75 %

in group 1 3 months post surgery compared to groups 2 and

3, these changes were statistically not significant. However,

this increase in group 1 should not be neglected in terms of

interpretation. We are inclined to hypothesize that an

incision placed directly into a fibroseptal-anchoring struc-

ture such as the distal palmar crease stimulates a more

pronounced scar tissue reaction compared to incision

techniques outside this crease. This might be caused by the

local disruption and the subsequent cellular stimulation of

this mechanically relevant structure with its predominance

of connective tissue. Furthermore, an everted wound clo-

sure technique was more complex in group 1 due to the

inverted nature of the distal palmar crease. Groups 2 and 3

showed almost identical scar tissue volume levels which

can be interpreted as another indicator that an incision

located in the crease appears to be the most denominating

factor for subsequent scar tissue formation.

All types of incisions and A1 pulley releases caused a

significant improvement of symptoms when looking at

DASH scores at 3 and 12 months. The most pronounced

and fastest amelioration of symptoms were found in group

3 (longitudinal incision) indicated by a highly significant

reduction of the DASH score already at 1 month postop-

eratively (p\ 0.001). At this early time point, group 2

even exerted a slight increase and group 1 only a mild

reduction (Figs. 4, 5a, b). We tend to explain these findings

by the nature of the longitudinal incision: (1) excellent

exposure of the A1 pulley, (2) facilitated everted wound

closure and (3) tension forces parallel to the incision as

opposed to scar stimulating perpendicular tension forces in

horizontal incisions (group 1 and 2) when the fingers are

extended. A slight disadvantage of the longitudinal incision

might be its limitation in distal and proximal direction for

the rare necessity to lengthen the incision. These circum-

stances taken together lead in our opinion to lesser tissue

irritation and therefore accelerated wound healing with less

scar formation in an early stage of wound healing.

To our surprise, we found a significant difference in the

baseline DASH scores: group 1 and 3 demonstrated a

significant higher baseline DASH score compared to group

2. This is clearly a coincidental flaw in this study and could

have been prevented if patients would have been matched

for DASH values instead of age and gender. However, this

might have led to significant differences in age and/or

gender distribution and additionally would have limited the

blinded and randomized nature of this study. This being

said, it stands to reason if the significant reduction in

DASH score values of group 2 vs group 1, 12 months

postoperatively, is of any clinical value.

Finally, we analyzed relative DASH score changes

(delta-DASH) at all time points in all groups. The degree of

reduction in DASH score level was significantly increased

at all postoperative time points when group 3 was

0
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20
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70
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90

Transverse in
crease

2mm distal from
crease

Longitudinal

Mean scar tissue volume ±SEM 
mm3 

Fig. 6 Volumes of scar tissue in mm3 (mean ?SEM) per group; there

were no significant differences between groups

Table 4 Relative differences

(delta) of mean DASH scores

over time, each delta comparing

between two groups

Group Months from 0 to 1 0 to 3 0 to 12 1 to 3 1 to 12 3 to 12

1 to 2 10.4 13.6 12.8 3.2 2.4 -0.8

1 to 3 -9.3 -7.4 -4.2 1.8 5.1 3.3

2 to 3 -19.7* -21.1* -17.0* -1.4 2.7 4.1

Group 1 transverse in distal palmar crease, 2 transverse 2 mm distal from distal palmar crease, 3

longitudinal

* Significant difference between groups 2 and 3 with p\ 0.05
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compared to group 2; however, not significant when group

3 was compared to group 1 (Fig. 5b, p\ 0.05). These

findings would also confirm our idea of a supremacy of the

longitudinal incision over the incision 2 mm distal from the

distal crease.

In summary, our findings in this study suggest an inci-

sion at the level of the distal crease as least favorable given

the increased levels of scar tissue formation and the obvi-

ous surgical difficulties for adequate wound closure when

compared with the two other incisions. However, after 3

and 12 months DASH scores dropped as significantly as in

group 3. When finally comparing group 2 vs 3 with the aim

to determine the best incision we are inclined to favor the

longitudinal incision given the outstanding early first

month results with a highly significant drop in DASH score

values.

Acknowledgments We hereby gratefully acknowledge the contri-

bution in the field of statistic data analysis of Mr. Toon de Haan,

Ph.D., Department for Health Evidence, Radboud University, Nij-

megen/The Netherlands.

Compliance with ethical standards

Conflicts of interest The authors declare no conflicts of interest.

Open Access This article is distributed under the terms of the

Creative Commons Attribution 4.0 International License (http://crea

tivecommons.org/licenses/by/4.0/), which permits unrestricted use,

distribution, and reproduction in any medium, provided you give

appropriate credit to the original author(s) and the source, provide a

link to the Creative Commons license, and indicate if changes were

made.

References

1. Ahktar S, Bradley MJ, Quinton DN, Burke FD (2005) Clinical

review: management and referral for trigger finger/thumb. BMJ

331:30–33

2. Ryzewicz M, Wolf JM (2006) Trigger digits: principles, man-

agement, and complications. J Hand Surg 31(1):135–146

3. A. N (1850) Recherches sur une affection particuliere des gaines

tendineuses de la main, caracterisee par le developement de une

nodosite sur la trajet des tendons flechisseurs des doigts et par

l’empechment de leurs mouvements. Archives generales de

medecine 4(24):142–161

4. Makkouk AH, Oetgen ME, Swigart CR, Dodds SD (2008)

Trigger finger: etiology, evaluation, and treatment. Curr Rev

Musculoskelet Med 1(2):92–96

5. Cakmak F, Wolf MB, Bruckner T, Hahn P, Unglaub F (2012)

Follow-up investigation of open trigger digit release. Arch

Orthop Trauma Surg 132(5):685–691

6. Neshkova IS, Jakubietz RG, Kuk D, Jakubietz MG, Meffert RH,

Schmidt K (2015) Percutaneous screw fixation of non- or mini-

mally displaced scaphoid fractures. Operative Orthopadie und

Traumatologie 27(5):448–454

7. Low S, Herold A, Eingartner C (2014) Standard wrist arthro-

scopy: technique and documentation. Operative Orthopadie und

Traumatologie 26(6):539–546

8. Spies CK, Unglaub F, Muller LP, Hahn P, Low S, Oppermann J

(2015) Endoscopically assisted release of the superficial radial

nerve. Arch Orthop Trauma Surg 135(5):737–741

9. Koch AR VJ (1991) Good results with the surgical treatment of

trigger finger (tendovaginitis stenosans). Ned Tijdschr Geneeskd

1991 Jun 22;135(25):1124–7 Dutch

10. Bruner JM (1966) Optimum skin incisions for the surgical relief

of stenosing tenosynovitis in the hand. Plast Reconstr Surg

38(3):197–201

11. Nimigan AS, Ross DC, Gan BS (2006) Steroid injections in the

management of trigger fingers. Am J Phys Med Rehabil

85(1):36–43

12. Will R, Lubahn J (2010) Complications of open trigger finger

release. J Hand Surg 35(4):594–596

13. Bruijnzeel H, Neuhaus V, Fostvedt S, Jupiter JB, Mudgal CS,

Ring DC (2012) Adverse events of open A1 pulley release for

idiopathic trigger finger. J Hand Surg 37(8):1650–1656

14. Unglaub F, Cakmak F, Wolf MB, Hahn P (2012) Letter regarding

‘‘Adverse events of open A1 pulley release for idiopathic trigger

finger’’. J Hand Surg 37(11):2428–2429

15. Ricci JA, Parekh NN, Desai NS (2015) Release of the A1 pulley

for trigger finger complicated by flexor tenosynovitis. J Hand

Microsurg 7(1):220–223

16. Kato N, Yoshizawa T, Sakai H (2012) Useful MRI assessment for

bowstringing of the flexor tendon after trigger finger release.

Journal of orthopaedic science: official journal of the Japanese

Orthopaedic Association

17. Tsuchie H, Nishi T, Abe H, Takeshima M, Shimada Y (2013)

Trigger finger appearing as gradually increasing digital nerve

disorder after surgical treatment. Case Rep Orthop 2013:542965

18. Bassemir D, Unglaub F, Hahn P, Muller LP, Bruckner T, Spies

CK (2015) Sonographical parameters of the finger pulley system

in healthy adults. Arch Orthop Trauma Surg 135(11):1615–1622

19. Quinnell RC (1980) Conservative management of trigger finger.

Practitioner 224(1340):187–190

20. Hudak PL, Amadio PC, Bombardier C (1996) Development of an

upper extremity outcome measure: the DASH (disabilities of the

arm, shoulder and hand) [corrected]. The upper extremity col-

laborative group (UECG). Am J Ind Med 29(6):602–608

21. Griggs SM, Weiss AP, Lane LB, Schwenker C, Akelman E,

Sachar K (1995) Treatment of trigger finger in patients with

diabetes mellitus. J Hand Surg 20(5):787–789

22. Hansen RL, Lange J (2013) Surgery versus ultrasound-guided

steroid injections for trigger finger disease: protocol of a ran-

domized controlled trial. Dan Med J 60(5):A4633

23. Zyluk A, Jagielski G (2011) Percutaneous A1 pulley release vs

steroid injection for trigger digit: the results of a prospective,

randomized trial. J Hand Surg Eur 36(1):53–56

24. Fleisch SB, Spindler KP, Lee DH (2007) Corticosteroid injec-

tions in the treatment of trigger finger: a level I and II systematic

review. J Am Acad Orthop Surg 15(3):166–171

25. Baumgarten KM, Gerlach D, Boyer MI (2007) Corticosteroid

injection in diabetic patients with trigger finger. A prospective,

randomized, controlled double-blinded study. J Bone Joint Surg

Am 89(12):2604–2611

26. Kazuki K, Egi T, Okada M, Takaoka K (2006) Clinical outcome

of extrasynovial steroid injection for trigger finger. Hand Surg

11(1–2):1–4

27. Cecen GS, Gulabi D, Saglam F, Tanju NU, Bekler HI (2015)

Corticosteroid injection for trigger finger: blinded or ultrasound-

guided injection? Arch Orthop Trauma Surg 135(1):125–131

Arch Orthop Trauma Surg (2016) 136:731–737 737

123

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

	Comparison of three different incision techniques in A1 pulley release on scar tissue formation and postoperative rehabilitation
	Abstract
	Introduction
	Materials and methods
	Results
	Conclusion

	Introduction
	Materials and methods
	Inclusion of patients
	Surgical technique
	Postoperative care
	DASH scores
	Ultrasound
	Statistical analysis

	Results
	DASH scores
	Scar volume

	Discussion
	Acknowledgments
	References




