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Introduction

Abstract

Background: Boutonniere deformity is a result of injury of the
central slip of the extensor tendon associated with volar migra-
tion of the lateral bands on both sides. Patients had deformity and
change of function of joint resulting from over- extension of distal
interphalangeal joint. We aimed to assess the surgical release of
chronic boutonniere deformity using open dorsal release.

Methods: Sixty patients with 60 trauma-flexed deformed fingers
were prospectively evaluated and managed by releasing the exten-
sor tendon up to the oblique retinacular ligament insertion and el-
evating the lateral bands dorsal to proximal interphalangeal joint
and tightening the central slip of extensor tendon. All fingers had
no open injury. All patients were followed up from 9 to 18 months.

Results: Preoperatively Proximal Interphalangeal joint (PIP) ex-
tension lag was 70 degree and postoperatively improved to 8-de-
gree, preoperative Distal Interphalangeal Joint (DIP) motion was
15degree of hyperextension, post-operative, DIP active flexion was
70 degrees. At the last follow-up showing 55fingers (91.67%) had
excellent hand grip and Total Active Motion score (TAM), 3 (5%) had
good and 2 had fair result (3.33%).

Conclusion: Open dorsal release showed excellent results. The
extensor tendon freely mobile and act very well and the DIP joint
had good flexion motion and this technique was simple and had
long-time of good results.

Keywords: Boutonniere Deformity; Extensor Tendon; Lateral
Bands.

The loss of normal flexion function mechanism of proximal
interphalangeal joint, leading to flexion deformity of proximal
interphalangeal joint also injury of central band associated with
volar migration of lateral band on both sides [1,2]. So no bal-
ance between flexor and extensor function of joints [3-5]. The
muscles of hand transfer their function to the lateral bands lead-
ing to hyperextension of the distal interphalangeal joint [6-8].

Volar migration of the lateral bands and shorting of oblique
retinacular ligament makes the proximal interphalangeal joint
in flexed position and the distal interphalangeal joint in ex-
tended position [9,10]. Acute deformity and early injury were
improved by splinting and physiotherapy, if failed need surgical
repair of central band and immobilization for three weeks with
physiotherapy holding PIP joint in full extension against resis-
tance with flexion of DIP joint [11,12].

The best choice of treatment is according to state of all
joints structures as bone integrity and tendon function [13,14].

The stiff flexed joint had another treatment as release soft tis-
sue’s structure and release of capsule and joint [13,14]. Several
methods to improve chronic flexion deformity as substitution of
the central slip by the lateral band’s tendon graft, tenotomy of
the central slip by smithand one lateral slip is mobilized and de-
tached distally and repair of the central slip [14,15]. This study
demonstrated the outcome of surgical release of the extensor
expansion performed proximal to insertion of the oblique reti-
nacular ligaments with dorsal lifting of the lateral bands and
tightening with central band.

Patients and Methods
Patients

This was a prospective study; sixty patients with 60 fingers
had boutonniere deformity and thirty males and thirty females.
The affected deformed fingers were thirty middle, twenty in-
dexes and ten rings. All fingers had intact skin with chronic in-
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jury of extensor expansion. The mean of age was 30 (range: 15-
48) years. The mean time laps from trauma to treatment were
four months. The average follow-up period was 12 (range: 9-18
months). All cases were subjected to clinical and radiological ex-
amination and preoperative data were obtained from hospital
records. In this study affected fingers had mobile joint and no
arthritic changes. The non-traumatic causes of boutonniere de-
formity were excluded. Results were estimated by evaluation
of range of motion of all affected joint. Strength of grip were
measured by Sphygmomanometer (for both grip and pinch) and
also total active motion score (TAM score) [16] shown in Supple-
mentary Table 1.

Table 1: Preoperative and postoperative of TAM and handgrip of
affected fingers.

Studied Pre-operative Post-operative
variables N (%) N (%) Test P-value
TAM (N=60)
Poor 10 (10.67%) 0 (0.0 %) Mc Nemar
Fair 50 (83.33%) 2(3.33%) X2 0.001*
Good 0(0.0%) 3(5.00 %) 15.4
Excellent 0(0.0%) 55 (91.67 %)
Hand grip
(N=60)
Poor 10 (10.67%) 0 (0.0 %) Mc Nemar
Fair 50 (33.33%) 2(3.33%) X2 0.002*
Good 0 (0.0%) 3 (5.00 %) 17.2
Excellent 0(0.0%) 55 (91.67 %)

“Statistically significant

Table 2: Preoperative and Post-operative PIP joint extension lag
affection of affected fingers.

Affected Preoperative PIP | Postoperative joint
. . ) . Test P-value
finger (30) | joint extension lag | extension lag PIP
X+SD # Paired test .
8.34 +13.6 (50-100) 4.1 +8.1(11-15) 0.01
Range 1.89

“Statistically significant # = Paired test

Table 3: Preoperative DIP flexion and postoperative improvement DIP
joint flexion.

The studied fingers
Test P-value
N =30
DIP flexion P.reopera- Postoperative
tive N (%) N (%)
0-15 degree of
flexion 50 (83.33%) 0(0.0%)
(Poor grip)
Mc Nemar X? .
16-60 degree 0.003
: 10(16.67%) 5(8.33%) 19.3
(Good grip)
>60 degree
gree 0(0.0%) | 55(91.67%)
(Excellent grip)

*Statistically significant

Table 4: Handgrip according to the time lapse between original
trauma and operation.

. Pre-operative 3 .
Time- R Postoperative hand grip Degree P-
hand grip Test
lapse (N) value
Degree (N)
0-3 .
Fair 9| Poor | 6 | Excellent | 40 Good 10
months
4-6 ) Mc
Fair |5 | Poor | 2 Excellent| 55 | Good | 3
months Nemar
0.002*
7- x
Fair 4 | Poor | 2 | Excellent| 55 Good | 3 | Fair | 2
12months 183
>
Poor | 2 Poor | 2
12months

“Statistically significant

Methods

All patients were subjected to two maneuvers of physiother-
apy; the first maneuver was active extension of proximal inter-
phalangeal joint to stretch contracted volar structures and help
lateral band go dorsally and the second maneuver was flexion
of distal interphalangeal joint to regain original length of con-
tracted structure as lateral band and ligaments. This maneuver
should be done 2 weeks before open release and postoperative
to obtain excellent result.

Methods of Treatment

Surgical technique: By a posterior approach over the proxi-
mal interphalangeal joint and distal interphalangeal joints, the
volar plate must expose to release the lateral bands, then the
extensor expansion is divided to terminal part of the triangular
ligament but before the insertion of the oblique retinacular liga-
ment at the distal interphalangeal joint. The lateral bands were
transferred dorsal to the axis of the proximal interphalangeal
joint and tied to each other, tightening of central tendon with
release of volar structure via the same dorsal incision showed in
[Figure 1. 1(A),1(B),1(C) and 1(D)]. No K wire fixation is needed
in this technique. Postoperatively, the (PIP) joint is splinted in
extension for three weeks using a volar splint leaving the (DIP)
joint free. Then, active range of motion exercises is begun for
both joints showed in Figure 2 (A, B, C).

Methods of Evaluation
1-Total active motion score [16]

Total active motion = total active flexion (MCP joint +PIP
+DIP) — total extension defect (MCP + PIP +DIP)

2-Hand grip: was evaluated as ratio (%) comparing with nor-
mal by using sphygmomanometer.

3- Range of motion: may be active or passive, it was as-
sessed by the goniometer.

4- Total extension lag (deficit): it was assessed by the goni-
ometer.

Statistical Analysis

Descriptive analyses as percentage (%), median, mean,
range, t-test and Standard Deviation (SD) used to compare
guantitative data, while qualitative data was asses by the Chi
square test and also Mc Nemar X*> to compare between one
group with multiple factors. A two-sided P value <0.05 was con-
sidered statistically significant.

Results

Sixty affected deformed fingers were treated by open poste-
rior release. There were 30 males and 30 females. The deformi-
ty was posttraumatic. The mean age was 30 (15- 48 years), the
mean duration of follow- up was 12 (range: 9-18 months) and
the meantime interval between initial injury and surgery was
four months. Two fingers had superficial infection were treated
by strong antimicrobial agent. Two fingers had stiffness because
patient was not obeyed order and was not wear splint. Grip was
improved significantly (p 0:001) shown in (Table 1).

The mean of extension lag of PIP joint before surgery was 60
(range: 40 - 100) and improvement was 7 (range: 0-15) shown
in (Table 2).

Table 3 showed DIP range of motion before surgery was 10
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Figure 1: (A) Extension defect of PIP joint. (B) Showing division of
the extensor expansion transversely proximal to the oblique reti-
nacular ligament and division of the transverse retinacular liga-
ment. (C): Showing division of the extensor expansion transversely
proximal to the oblique retinacular ligament and division of the
transverse retinacular ligament. (D): Intra-operative photography
showing lateral bands are mobilized dorsally posterior to the axis
of the (P.I.P) joint and sutured to each other, to the central tendon
insertion, and the posterior capsule of the (P.I.P) joint.

o ) |
Figure 2: (A): showing retinacular ligament. (B): Intra-operative
photography shows a division of the extensor expansion trans-
versely proximal to the oblique retinacular ligament. (C): Intra-op-
erative photography shows that lateral bands are mobilized dor-
sally posterior to the axis of the (P.I.P) joint and sutured to each
other, to the central tendon insertion, the posterior capsule of the
(P.I.P) joint.

(range: 7-15) of hyperextension. Post-surgery DIP active flexion

was 75(range: 50-80).

Patients were considered normal and had no any complain
at 3 months after surgery. At the last visit at 12 months (range:
9-18 months), there were 55 (91.67%) excellent results, 3
(5.00%) good and 2 (3.33%) fairs because of the stiffness of both
joints. There was statistically significant between hands grip im-
provement and gap between trauma and operation (Table 4).

Discussion

The treatment of old neglected boutonniere deformity has
poor result. The first line of treatment is non-operative treat-
ment and physiotherapy for six weeks as by Souter [17] who
showed that non-operative splint had 75% success result and
50% success in patients with operation.

In this study, at the final visit at 12 months (range: 9-18
months), there were 55 (91.67%) excellent results, 3 (5.00%)
good and 2 (3.33%) fairs because of the stiffness of both PIP
and DIP joints and postoperative mean of extension lag was 7
(range: 0-15) and post-surgery DIP active flexion was 75 (range:
50-80) and returned normal, had no any complain for 3 months
post-surgery. Towfik et al 2005 showed 73% excellent results by
central slip were reconstructed by palmaris tendon and physio-
therapy was directed to extend PIP joint and flexion of DIP joint.

Extensor tendon tenotomy was important to regain DIP joint
flexion and cancelled action of tight lateral band [18].

Results of Le Bellec et al. 2001 reported that result of distal
extensor tenotomy was reconstructed by resection of central
band and relocation of lateral band posterior to joint in mod-
erate flexion of PIP joint had 90% excellent and good results
and poor results in 10% because in two patients not obeyed
instruction as physiotherapy, in one patient because of septic
osteoarthritis and in last finger due to suture was ruptured. Dis-
tal tenotomy was done to regain normal DIP joints motion was
good in three affected finger (20-70) degrees [19].

Dubois, et al 2017 study had ten affected fingers with bou-
tionniere deformity, postoperative result of release as following
active range of DIP joint flexion was 80 degrees, and active ex-
tension lag was 8degrees (range 0-20) [20].

Lee JK, et al 2021study was reported that all patients pre-
sented with boutionniere deformity, preoperative parameter of
joint, mean of extension deficit of PIP was (43.5°) was improved
after surgery by 21.9° at the final visit (p < 0.001). The mean of
swan neck deformity of the DIP joint before release was 19.2°
and postoperatively improved by 0.8° flexion  deformity (p <
0.001). The mean of total active motion was 220.4° (range,
160°-260°), only one finger had fair result and 23.1% had poor
result. The average Strickland formula score was 70 (range,
28.6-97.1) [21].

In final follow-up, 10 fingers (77%) had excellent results, good
in 2 fingers, fair result in 3 fingers and poor in one finger [21].
Liu YJ, et al 2021 study had before surgery parameter of PIP joint
extension lag was 48.0° = 5.0° and after surgery parameter im-
proved by 10.9° + 9.3°. The DIP joint active flexion range before
surgery was 34.4° + 8.0°with postoperative result improvement
was 71.4° £ 8.6° according to the Souter score were eleven ex-
cellent results, five good results and 2 poor s result [22].

Conclusion

In the current study, the result showed that this modified
technique gave (83.33%) excellent, (10%) good, and 6.67% fair
results. The extensor tendon acted mainly on the PIP joint and
allowed the DIP joint to flex freely. The procedure is simple and
provides long-term good results.
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