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Objective: The present study aimed to assess the efﬁcacy and safety of ultrasound-guided percutaneous A1 pulley release using a needle knife.



Methods: The author performed percutaneous A1 pulley release in 84 cadaveric hands fixed with 10% formalin. The cadaveric hands were divided into three groups: 28 hands in each group (group U: ultrasound-guided needle knife pushing group, group N: non-ultrasound-guided needle knife pushing group, group T: classical needle knife operation puncture group). Percutaneous A1 pulley release was performed, the soft tissue was dissected layer by layer, and the relevant anatomical data were measured.



Results: The injured cases were as follows: group U, 29 (20.7%); group N, 36 (25.7%); and group T, 28 (20.0%). There is no significant difference between different tissue injury types in different intervention methods. The missed release cases were as follows: group U, 8 (5.7%); group N, 4 (2.9%); and group T, 13 (9.3%). The percentage of released A1 pulley were as follows: group U, 71.4% ± 30.7%; group N, 66.0% ± 20.3%; and group T, 61.0% ± 30.4%. The percentage of released A1 pulley of the three groups were compared: group U > group N > group T, and there was statistical difference between the three groups. The full release rates of the three groups were compared: group U(31.4%) > group N(15.7%) > group T(13.6%), and there were significant difference in the full release of A1 pulley between group U and group T, group N.



Conclusion: Based on the cadaver specimen, the length and percentage of released A1 pulley is longer by ultrasound-guided percutaneous A1 pulley release using a needle-knife. and there was no statistical difference in the injury rate between the three techniques.



Type of Study and Clinical Relevance: Clinical anatomic study. To test the efﬁcacy and safety of ultrasound-guided percutaneous A1 pulley release using a needle knife in cadaveric hands, and provide an anatomically based support in clinic.
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1. Introduction

Stenosing flexor tenosynovitis, or trigger finger (TF), is one of the most common conditions seen in hand surgery practice. TF is an aseptic inﬂammatory process that involves the flexor digital tendon at the A1 pulley. The flexor digital tendon glides in a ﬁbro-osseous tunnel between the metacarpal, phalanges, and pulley. Inﬂammation or swelling of this tunnel can occur because of repetitive use, thus preventing smooth gliding of the tendon under the A1 pulley.

The most common conservative treatment is an intrathecal corticosteroid injection which provides satisfactory results in the early stages of TF. However, most patients do not accept treatment until they have been ill for a long time, so overall results with nonoperative management have been variable and disappointing (1–3). Percutaneous A1 pulley release was first reported by Lorthioir (4) in 1958. Percutaneous release avoids the time and expense of an outpatient surgical procedure and reduces the incidence of scar tenderness and possible infection. When conservative treatment fails to relieve triggering of the flexor tendons, percutaneous A1 pulley release is recommended as the first choice (5–7). There are many medical tools for percutaneous release, and the needle knife (Figure 1) which made in China is one of them. It is a miniature surgical instrument comprising a handle, needle body, and blade (8). It has been widely used clinically by doctors in China with satisfactory efficacy (9–11). The perceived disadvantages of such percutaneous release techniques include lack of direct visualisation, inability to ascertain complete release, and potential injury to important structures, including the digital vessels, nerves, and tendons. Furthermore, it is not conducive to learning and transmission (7–11). The visualisation of percutaneous release is important for future developments (12). Ultrasound-guided techniques are of great value in clinical practice (13, 14). At present, there are reports on the clinical study of ultrasound-guided percutaneous A1 pulley release (15); however, there are no reports on its anatomical research, which is not conducive to the clinical promotion of this technology.
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FIGURE 1
Needle-knife.


The present study aimed to clarify the anatomical basis of ultrasound-guided percutaneous A1 pulley release using a needle knife and assess the efﬁcacy and safety of ultrasound-guided percutaneous A1 pulley release by needle knife in 84 cadaveric hands fixed with 10% formalin.



2. Materials and methods


2.1. Materials

Percutaneous A1 pulley release was performed in 84 cadaveric hands fixed with 10% formalin from November 2018 to May 2019. Of the 84 cadaveric hands, 54 belonged to males and 30 belonged to females, with a mean age of 82.6 ± 12.5 years (range, 24–101 years). All 420 ﬁngers (84 hands) were examined and confirmed to be intact without injury, operation history, and deformity. Appropriate institutional approval was obtained prior to this study. Then, the 84 hands (420 ﬁngers) were divided into three groups, with 28 hands (140 ﬁngers) in each group.



2.2. Methods


2.2.1. Group


2.2.1.1. Group U: ultrasound-guided needle knife pushing group

First, we placed the high-frequency ultrasound probe (Model: Wisonic-Navi, frequency:12 MHz, Supported by Shenzhen Wisonic Medical Technology Co., Ltd) longitudinally over the palmar striation at the metacarpophalangeal (MP) joint, followed by an ultrasound survey scan to identify the metacarpal bone, proximal phalanx, flexor tendon, and A1 pulley. Then, the needle knife was inserted 2 mm proximal to the transducer, at an angle of 15°, and the knife edge was oriented in the longitudinal axis of the tendon. The needle knife was then moved successively 8 mm in a proximal-to-distal manner to complete the release of the A1 pulley (Figure 2). All operations were performed under real-time ultrasound guidance. Completion of the release was assessed using ultrasound guidance.


[image: Figure 2]
FIGURE 2
ultrasound-guided percutaneous A1 pulley release by needle-knife.




2.2.1.2. Group N: non-ultrasound-guided needle knife pushing group

First, we determined the appropriate site of entry for the needle knife by measuring and marking anatomical landmarks for the A1 pulley. The surface landmarks were described by Froimson (16) and Fiorini et al. (17). Froimson recommended starting at the MP crease of the thumb. Fiorini recommended utilising the proximal palmar crease as the starting point of the index finger, halfway between the proximal and distal palmar creases of the middle finger, and the distal palmar crease of the ring and little fingers. Then, the needle knife was inserted in a manner similar to that in group U. After puncturing the skin, the needle knife was advanced until a crunch was felt as the blade encountered the A1 pulley, following which the needle knife maintained at a constant depth in the tissues, and moved successively 8 mm in a proximal-to-distal manner to complete the release of the A1 pulley. Completion of the release was assessed by the loss of the grating sensation.



2.2.1.3. Group T: classical needle knife operation puncture group

The appropriate site of entry for the needle knife was the same as that in group N. The needle knife was inserted at an angle of 90°, and the knife edge was oriented in the longitudinal axis of the tendon. After puncturing the skin, the needle knife was advanced until the loss of the grating sensation. The needle knife was then withdrawn and moved slightly in a proximal-to-distal manner, and the previous steps were repeated to release the A1 pulley. Completion of the release was assessed by the loss of the grating sensation (Figure 3).


[image: Figure 3]
FIGURE 3
Schematic diagram of classical needle knife operation.





2.2.2. Types of outcome measures

After the release of the A1 pulley, a longitudinal incision was made, extending from the proximal interphalangeal joint to the midpalmar crease in line with the respective rays, and dissection was carefully performed down to the tendon sheath. Then, each researcher assessed the injury of the digital neurovascular bundles, A2 and palmar aponeurosis (PA) pulley, and flexor digital tendons and measured the length of the released A1 pulley and the actual lengths of the A1 pulleys. Measurements were completed using Vernier digital callipers (Pittsburgh by Harbor Freight Tools, Camarillo, CA) with a measurement error of 0.01 mm.


2.2.2.1. Safety

The safety index refers to the injury condition outside the target (A1 pulley). First, the digital neurovascular bundles and A2 and PA pulley were assessed as normal (if no cut was made) or injured (if the needle knife had made a cut). The flexor digital tendons were inspected to evaluate any injury. Tendon injuries (Figure 4) were classiﬁed as no injury, longitudinal tendon scoring (indentation into the tendon substance), partial laceration (interruption of one edge of the tendon with the tendon continuity maintained), or complete laceration (interrupted tendon continuity).


[image: Figure 4]
FIGURE 4
(A) longitudinal tendon scoring (indentation into the tendon substance), (B) partial laceration (interruption of one edge of the tendon with the tendon continuity maintained), (C) complete laceration (interrupted tendon continuity).


The number of digital neurovascular bundles, A2 and PA pulley, flexor digital tendons, and the total number of injuries in each group were counted. The injury rate was calculated as injury rate (%) = number of injuries ÷ total cases × 100%.



2.2.2.2. Efficacy

There are three kinds of release results: missed release, partial release and full release. The length of the released A1 pulley and actual lengths of the A1 pulley were measured (Figure 5). The full release rate of the A1 pulley (%) = The number of cases of full releases of the A1 pulley ÷ total number of cases ×  100%, The percentage of released A1 pulley was then calculated as percentage of released A1 pulley (%) = length of the released A1 pulley ÷ actual length of the A1 pulleys × 100%. There would be missed releases, The other soft tissues may be released, such as A2 pulley, or PA pulley. If the A1 pulley has a missed release, the length of the release A1 pulley is recorded as 0 mm for data analysis. In group T, due to the lack of continuity of the release, the release of A1 pulley maybe constituted with several cut, so the length of the release A1 pulley is recorded as the sum of several cut lengths.


[image: Figure 5]
FIGURE 5
(A) the length of the released A1 pulley; (B) the actual lengths of the A1 pulley.





2.2.3. Data analysis

SPSS software (version 20.0) was used for data analysis. The anatomical measurement data are expressed as mean ± standard deviation (x ± s), and if it conforms to normal distribution and the variance is homogeneous, one-way ANOVA is used; otherwise, nonparametric Kruskal Wallis test is used. The counting data are expressed in (number of cases/percentage), using C2 test or Fisher's precision probability test, and post hoc test is used for pairwise comparison between multiple groups. The inspection level is a = 0.05.





3. Results


3.1. Safety

Group U: There were 29 (20.7%) cases of injury. Of these, 25 (17.9%) had a tendon injury. Only four (2.9%) cases had a partial tendon laceration, and the rest had minimal longitudinal tendon scoring without any interruption along the tendon length. Tendon continuity was maintained in all ﬁngers. Two (1.4%) cases had A2 and PA pulley injuries. Two (1.4%) cases had a digital nerve injury. There were no injuries to the vessels (Table 1).


TABLE 1 The injury cases and injury rate of three groups.

[image: Table 1]

Group N: There were 36 (25.7%) cases of injury. Of these, 23 (16.4%) had a tendon injury. Only one (0.7%) case had a partial tendon laceration, and the rest had minimal longitudinal tendon scoring without any interruption along the tendon length. Tendon continuity was maintained in all ﬁngers. Eleven (7.9%) cases had an A2 and PA pulley injury. One (0.7%) case had a digital nerve injury. One (0.7%) case had vessel injury.

Group T: There were 28 (20.0%) cases of injury. Of these, 20 (14.3%) had a tendon injury. only one (0.7%) had a partial tendon laceration, and the rest had minimal longitudinal tendon scoring without any interruption along the tendon length. Tendon continuity was maintained in all ﬁngers. Four (2.9%) cases had an A2 and PA pulley injury. Three (2.1%) cases had a digital nerve injury. One (0.7%) case had vessel injury.

The total injury rate was highest in the order of group N, group U, and group T, however, differences between groups were not statistically significant.



3.2. Efficacy

The released length, actual length of A1 pulley and the percentage of released A1 pulley of three groups showed by Table 2. The data distribution does not conform to normality, so non-parametric test is adopted.


TABLE 2 The release length, actual length of A1 pulley and the percentage of released A1 pulley of three groups.

[image: Table 2]

The released lengths of the A1 pulleys(L1) was highest in the order of group U, group N, and group T, There was statistical difference between the three groups. The post hoc pairwise comparison using Bonferroni method to correct the significance level found that there was significant difference between group U and group T (adj. p = 0.025), group N and group T (adj. p = 0.006).

The actual lengths of the A1 pulleys(L2) was highest in the order of group N, group U, and group T, but this was not statistically significant. The comparison between two groups shows that there was significant difference between group U and group N (adj. p = 0.025), and no statistically significant between other groups.

The percentage of released A1 pulley of the three groups were compared: group U > group N > group T. There was statistical difference between the three groups. The comparison between two groups shows that there was significant difference between group U and group T (adj. p = 0.002), group U and group N (adj. p = 0.026), and there is no significant difference between group T and group N.

The missed release rate was highest in the order of group T, group U, and group N, but this was not statistically significant (Table 3). The full release rate was highest in the order of group U, group N, group T. The comparison result: χ2 = 19.917, p = 0.001; There were significant difference in the partial release and full release of A1 pulley between group U and group T, group N.


TABLE 3 The missed release cases and full release rate of three groups.
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4. Discussion

Lorthioir first described percutaneous A1 pulley release in 1958 in 52 patients (4). The patients reported good results, with no long-term complications. Currently, percutaneous A1 pulley using a needle knife has been widely used in treating TF, with a one-time success rate of 91–98.2% (18–20). However, because of the nonstandard operation and individual ability of the operator, there are still potential safety hazards and cases of treatment failure reported clinically, such as postoperative infection, postoperative haematoma formation, numbness or hypoesthesia after a digital nerve injury, digital tendon injuries, adhesions, and even complete laceration. The main reasons are as follows: lack of direct visualisation or image guidance technology since the surgeon can only determine the position of the needle knife in the tissue by the sensation under the hand, and the A1 pulley is closely adjacent to the flexor digital tendon and neurovascular bundles. If the surgeon is not familiar with the anatomical structure or the needle knife technique, it is easy to potentially injure important structures, including the flexor digital tendon and neurovascular bundles.

Ultrasound-guided percutaneous A1 pulley precise release using a needle knife has received increasing attention in clinical treatment. A good result of ultrasound-guided percutaneous A1 pulley release using a needle knife for TF was reported in two studies published in 2019. Baojian et al. (21) reported a retrospective study of 60 patients with TF from the outpatient department treated using a needle knife under ultrasound guidance. The thickness of the A1 pulley, Quinnell grade, and visual analogue scale scores were collected and analysed preoperatively, 2 weeks after the operation, and 1 month after the operation. The results of the thickness of the A1 pulley, Quinnell grade, and visual analogue scale scores were significantly decreased (P < 0.05) compared with those before the operation. Guo Lanqin (22) reported a controlled trial of ultrasound-guided percutaneous A1 pulley release by needle knife and simple drug injection for the treatment of 76 patients with TF. The clinical efficacious rate of ultrasound-guided percutaneous A1 pulley release in the needle knife group was significantly higher than that of the drug injection alone group (85.29% > 61.76%, P < 0.05). Ultrasound guidance can effectively reduce the rate of adverse events. However, there are no reports on ultrasound-guided anatomical studies, controlled trials of ultrasound-guided needle knife release, non-ultrasound-guided needle knife release, and classic needle knife release.

In this controlled trial, ultrasound-guided needle knife release, non-ultrasound-guided needle knife release, and classic needle knife release were compared using anatomical methods. The results showed that there was no significant difference in the injury rates among the three groups (P > 0.05). Of those injury cases, few cases had a neurovascular injury, and most of those injury cases had minimal longitudinal tendon scoring. This result showed that the three methods of percutaneous A1 pulley release by needle knife are highly safe. However, ultrasound guidance can accurately locate the location of the A1 pulley and accurately identify tendons and blood vessels. It is easier to follow and master for beginners.

The results of the lengths of the released A1 pulleys and the percentage of released A1 pulleys show that ultrasound guidance can significantly improve the accuracy of percutaneous A1 pulley release using a needle knife. The advantages of ultrasound guidance are as follows: before the operation, ultrasound guidance can accurately locate the location of the A1 pulley and accurately identify tendons and blood vessels. During the operation, ultrasound guidance can guide the process of percutaneous A1 pulley release using a needle knife in real time to improve accuracy and security. After the operation, an ultrasound can evaluate the condition of the A1 pulley.

The full release rate was highest in the order of group U, group N, group T. The full release rate is very low even if it is guided by ultrasound (13.6%–31.4%). But in clinic treatment, all clinical triggering might be relieved with release of the thickened A1 pulley. Meanwhile, the release was technically easier with the patients' pulleys than with the cadaveric specimens. A patient's thickened A1 pulley is easier to identify and release and has a more obvious grating sensation when pushing the needle knife. At the same time, whether the release is successful can be judged according to the disappearance of the patient's active triggering at the time of surgery. A total of 20–30% length of the A1 pulley (1.5–2.5 mm) of all cadavers is residual unreleased. In patients with the incomplete release of the A1 pulley, all clinical triggering might be relieved, or symptoms might be ameliorated but perhaps not abolished, as suggested by some clinical studies. Whether the remaining intact A1 pulley would have caused future dysfunction cannot be determined.

There are very few A1 pulley missed released in the three groups. The major reason is that the cadaver specimens were fixed with formalin, cadavers might have altered landmarks and tissue turgor owing to soft tissue shrinkage or ﬂuid shifts postmortem which might affects the imaging quality of the ultrasound, and the operator's judgment of A1 pulley position and the feeling of his hands when releasing. Another reason may be the operator's wrong judgment, and the error in the position selection of the needle-knife entry point will also lead to missed releasing.

The major limitation of the present study is that it was a cadaveric series, which makes the extrapolation of clinical results challenging. Cadavers might have altered landmarks and tissue turgor owing to soft tissue shrinkage or ﬂuid shifts postmortem which directly affects the imaging quality of the ultrasound. The presence of a nodule over the A1 pulley, a thickened pulley, or a history of triggering was not a requisite inclusion in this study. Meanwhile, it is difficult to measure the percentage of released A1 pulley in a live patientfurther studies are required to determine the relationship between the percentage of released A1 pulley of A1 pulley release and the relief of clinical symptoms.

The data from this study suggest that the length and percentage of released A1 pulley is longer by ultrasound-guided percutaneous A1 pulley release using a needle-knife, and there was no statistical difference in the injury rate between the three techniques. We believe that ultrasound-guided percutaneous A1 pulley release using a needle knife is both a safer and more effective method in patients with TF who have had unsuccessful conservative treatment, including steroid injections. Although a minimal longitudinal tendon scoring of the flexor digital tendon can occur; however, this mild degree of injury seems unavoidable and does not affect the function of the patient's fingers; hence, it should not affect the results of the release. At the same time, ultrasound guidance is easier to learn and promote while lowering the psychological burden on patients. We suggest that ultrasound-guided percutaneous A1 pulley release using a needle knife is very efficient for stenosing flexor tenosynovitis and is worthy of clinical popularisation.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

The studies involving human participants were reviewed and approved by Peking University Institutional Review Board (IRB00001052-21011-Exempt). The patients/participants provided their written informed consent to participate in this study.



Author contributions

ZQ and HL made the same contribution to this study and are co-first authors. ZQ and YJ designed the experimental plan and drafted the manuscript. SL and WZ guided and revised the research design. ZQ, HL, XS, YJ, YS, and QZ finished anatomical experiments and data measurement, ZQ and XS assisted in data collation and analysis. SL and WZ guided the whole experiment, supervise each experimental step, been responsible for quality control, and directed and revised the manuscript. All authors contributed to the article and approved the submitted version.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

1. Chambers Jr RG. Corticosteroid injections for trigger ﬁnger. Am Fam Physician. (2009) 80(5):454.19725485

2. Colbourn J, Heath N, Manary S, Paciﬁco D. Effectiveness of splinting for the treatment of trigger ﬁnger. J Hand Ther. (2008) 21(4):336–43. doi: 10.1197/j.jht.2008.05.001

3. Makkouk AH, Oetgen ME, Swigart CR, Dodds SD. Trigger ﬁnger: etiology, evaluation, and treatment. Curr Rev Musculoskelet Med. (2008) 1(2):92–6. doi: 10.1007/s12178-007-9012-1

4. Lorthioir J. Surgical treatment of trigger finger by a subcu- taneous method. J Bone Joint Surg. (1958) 40A:793–5. doi: 10.2106/00004623-195840040-00003

5. Akhtar S, Bradley MJ, Quinton DN, Burke FD. Management and referral for trigger finger/thumb. BMJ. (2005) 7507(331):30. doi: 10.1136/bmj.331.7507.30

6. Giugale JM, Fowler JR. Trigger finger: adult and pediatric treatment strategies. Orthop Clin North Am. (2015) 46(4):561–9. doi: 10.1016/j.ocl.2015.06.014

7. Rajeswaran G, Healy JC, Lee JC. Percutaneous release procedures: trigger finger and carpal tunnel. Semin Musculoskelet Radiol. (2016) 20(5):432–40. doi: 10.1055/s-0036-1594283

8. Yuk DI, Kim KM, Jeon JH, Kim YI, Kim JH. A review of trends for acupotomy. Acupuncture. (2014) 31(3):35–43. doi: 10.13045/acupunct.2014041

9. Ding Y, Wang Y-x, Shi X. Controlled study of ultrasound-guided acupotomy on spinal and articular disease. Chin Acupunct Moxibustion. (2013) 33(11):1028–32.

10. Wang SJ, Jiang SD, Jiang LS. Axial pain after posterior cervical spine surgery: a systematic review. Eur Spine J. (2011) 20(2):185–94. doi: 10.1007/s00586-010-1600-x

11. Deng F, Li Q, Luo Y. Effect of acupotomy lysis under ultrasound guidance for treatment of cervical radiculopathy. Zhejiang J Trauma Surg. (2016) 21(2):206–8.

12. Shen Y, Zhou Q, Li S. Research progress of acupotomy treatment guided by ultrasound. China Med Herald. (2017) 14(33):55–8.

13. Ye L, Zheng YJ, Zhu ZY, et al. Ultrasound-guided radiofrequency neurotomy on posterior medial branch for treatment of disfunction of lumbar facet joints. Shanghai Med J. (2012) 35(6):476–9.

14. Wang Y, Gao Q, Li J. The application value of interventional ultrasound in musculoskeletal system. J Ultrasound Clin Med. (2008) 10(7):458–60.

15. Nikolaou VS, Malahias MA, Kaseta MK, Sourlas I, Babis GC. Comparative clinical study of ultrasound—guided A1 pulley release vs open surgical intervention in the treatment of trigger finger. World J Orthop. (2017) 8(2):163–9. doi: 10.5312/wjo.v8.i2.163

16. Froimson AI. In: DP Green, editor. Operative hand surgery. 3rd ed. New York: Churchill Livingstone (1993). p. 1995–8.

17. Fiorini HJ, Santos JB, Hirakawa CK, Sato ES, Faloppa F, Albertoni WM. Anatomical study of the A1 pulley: length and location by means of cutaneous landmarks on the palmar surface. J Hand Surg. (2011) 36A:464–8. doi: 10.1016/j.jhsa.2010.11.045

18. Maneerit J, Sriworakun C, Budhraja N, Nagavajara P. Trigger thumb: results of a prospective randomized study of percutaneous release with steroid injection versus steroid injection alone. J Hand Surg. (2003) 28B:586–9. doi: 10.1016/S0266-7681(03)00172-4

19. Patel MR, Moradia VJ. Percutaneous release of trigger digit with and without cortisone injection. J Hand Surg. (1997) 22A:150–5. doi: 10.1016/S0363-5023(05)80196-0

20. Zhou G-t, Yang Y. Comparative observation on curative effects of stenosing tenovaginitis of flexor digitorum treated with acupuncture knife therapy and blocking therapy. Chin Acupunct Moxibustion. (2011) 31(9):840–2.

21. Wang B, Huang H, Chang Q, Wu S, Gao C, Shi Z, et al. Clinical observation of musculoskeletal ultrasound guided needle knife on the flexor tendon stenosis tenosynovitis. Chin J Tradit Med Traumatol Orthop. (2019) 27(03):29–32.

22. Lanqin G. Clinical observation on the treatment of flexor tendon tenosynovitis under the guidance of B-ultrasound. J Clin Med. (2019) 6(22):157–9.



OPS/images/fsurg-09-967400-g004.jpg
2g® v g





OPS/images/fsurg-09-967400-g005.jpg





OPS/images/fsurg-09-967400-g001.jpg





OPS/images/fsurg-09-967400-g002.jpg
s - = ——
: - —«wﬁ AI pulley ﬁ Needle-knife

Flexor digital-tendon L
OOl

i “Phalange * Metacarpal head

Phalange . Metacarpal head






OPS/images/fsurg-09-967400-g003.jpg





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Safety and efficacy of ultrasound-guided percutaneous A1 pulley release using a needle knife: An anatomical study

		Introduction



		Materials and methods



		Materials



		Methods



		Group



		Group U: ultrasound-guided needle knife pushing group



		Group N: non-ultrasound-guided needle knife pushing group



		Group T: classical needle knife operation puncture group











		Types of outcome measures



		Safety



		Efficacy











		Data analysis



















		Results



		Safety



		Efficacy











		Discussion



		Data availability statement



		Ethics statement



		Author contributions



		Conflict of interest



		Publisher's note



		References



















OPS/images/cover.jpg
, frontiers ‘ Frontiers in Surgery

Safety and efficacy of ultrasound-guided
percutaneous Al pulley release using a
needle knife: An anatomical study





OPS/images/fsurg-09-967400-t003.jpg
Missed Partial Full release  total

release release (cases/

(cases/ (cases/ percentage)
percentage)  percentage)

Group U 412.9% 92/65.7% 44/31.4%" 140
(n = 140)
Group N 8157% 110/78.6% 221157% 140
(n=140)
Group T 13/9.3% 108/77.1% 19/13.6% 140
(n=140)
Total 25/6.0% 310/738% 85/20.2% 420

"The difference between group u and group n s statistically significant
>The difference between group u and group t was statistically significant.





OPS/images/fsurg-09-967400-t001.jpg
Injury of the flexor  Injury of the A2 Injury of the Injury of the digital Total
digital tendon and PA pulley digital nerve vessel (cases/percentage)
(cases/p g ( P 8 P 8

Group U (n = 140) 25/17.9% (0.66) 2/1.4% (~1.93) 2/1.4% (0.00) 0/0 (~1.0) 29/20.7%

Group N (n = 140) 23/16.4% (0.09) 11/7.9% (2.80) 1/0.7% (~0.87) 1/0.7% (0.5) 36/25.7%

Group T (n= 140) 20/143% (~0.7) 4/2.9% (~09) 3/2.1% (0.9) 1/0.7% (0.5) 28/20%
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