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m ABSTRACT more anatomical position of the DRUJ, faster rehabili-
tation, and a better cosmesis.
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Osteoarthritis of distal radioulnar joint (DRUJ) leads to
chronic wrist pain, weakness of grip strength, and limita-
tion of motion, all of which affect the quality of life of
the patient. Over the years, several procedures have
been used for the treatment of this condition; however,. HISTORICAL PERSPECTIVES
this condition still remains therapeutic challenge for  Anintact distal radioulnar joint (DRUJ) is essential for the
the hand surgeons. Many procedures such as Darracmormal functioning of the wrist.Osteoarthritis of the
procedure, Bower procedure, Salkapandji procedure, DRUJ results in a painful wrist with limitation of pro-
and ulnar head replacement have been used. Despit@osupination and weakness of grip strength, thereby
many advances in wrist arthroscopy, arthroscopy has notseverely limiting the activity of daily living For the last
been used for the treatment of arthritis of the DRUJ. 25 years, the interest in this pathologic condition has
We describe a novel techniguf arthroscopically as- increased, and various surgical procedures have been
sisted SauwKapandji procedure for the arthritis of described to treat this disabling conditidf.Darractt
the DRUJ. The advantages of this technique are its lessdescribed a procedure with an intention of increasing
invasive nature, preservation of the extensor retinaculum,range of motion (ROM) and decreasing pain in the post-
traumatic effect on the DRUJ. Since then, this procedure
—_—— _ _ has gained wide acceptancéhsatisfactory results in
Address correspondence and reprint requests to Riccardo Luchetti, MD, . . . . . .
Rimini Hand & Upper Extremity Center, Rimini, ltaly. E-mail: most patients. Bowe‘hjescr'bed his hemiresection in-
rluc@adhoc.net. terposition arthroplasty of the DRUJ for arthritis of the
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of the DRUJ followed by the resection pseudoarthrosis
of the ulna.

m INDICATIONS AND
CONTRAINDICATIONS

This technique is indicated in patients with primary or
posttraumatic osteoarthritis of the DRUJ with chronic
pain, stiffness, and disability. However, this is a demand-
ing technique and should only be used by surgeons hav-
ing a good experience in wrist arthroscopy. Furthermore,
DRUJ arthritis secondary to instability is a contraindica-
DRUJ prox portal tion to this arthroscopically assisted procedure because it
may lead to instability of the distal ulnar stump and a
secondary surgery may become necessary for its stabili-
zation. For DRUJ arthritis secondary to instability, the
Darrach procedure, Bowefsprocedure, or an ulnar
head prosthesisshould be considered. We suggest a

] . o thorough assessment of the DRUJ under anesthesia to
FIGURE 1. lllustration showing the positioning of the rule out any evidence of instability so that in the pres-
arthroscope in the 6R portal with instrumentation in the . - . .
DRUJ portal. ence of instability of the DRL_JJ, an _alternatlve suitable
procedure can be chosen with an informed consent of
the patient.

DRUJ with a neutral or minus ulnar variance. Saane

KapandjP described a DRUJ arthrodesis technique with g SURGICAL TECHNIQUE

an ulnar osteotomy while preserving the normal ulnocar- o o ) ) . )

pal relationship. This procedure had the advantage OfTh_e wrist is mamtamed in a vertlgal posmon during the
physiological pattern of load transmission of forces WISt arthroscopy using the Borelli wrist tower. Arthros-
from hand to forearm. Keeping the ulnar head in normal COPI€s Of the RC joint, ulnar carpal (UC) joint, and the
alignment with the radius and carpus is important for an PRUJ are performed. The RC and UC joints are arthros-

effective load transmission, especially in high-demand coPically explored first, followed by the DRUJ. The cen-

younger patients. Hence, in high-demand young patients_tral part of the triangular fibrocartilage complex (TFCC),
if found intact, is excised to reach the ulnar head. The

and elderly active gtients, Sauw&apandji procedure : .
has been considered the procedure of choice in DRU surface of ulnar head is examined over the TFCC. The

ulnar articulation with the sigmoid fossa is thoroughly
examined for loss of cartilage and exposure of the sub-
chondral bone.

arthritis® Moreover, it also results in a better wrist con-
tour and hence a better result as compared with the Dar
rach procedure. Lluch and Garcia-Efisscommended a
fluoroscope-guided resection osteotomy of 1 cm proxi-
mal to the ulnar neck and the site for the placement of
the screw volar to the extensor carpi ulnaris using the
SauveKapandiji procedure. Ulnar head arthroplasty was
advocated for pain-free movements of the wrist while
maintaining a normal ulnocarpal relationshigowever,

the results with ulnar head prosthesis were not satisfac-
tory, and hence, they are preferred usually for salvage
procedures.

With advances in arthroscopy, many arthroscopic
techniques have been used for radiocarpal (RC) condi-
tions but less techniques have been used for conditions
of the DRUJ because the former are much easier to
treat’©

The purpose of this study was to describe a novel

technique of arthroscopically assisted Sakapandii _FIGURE 2. lllustration showing the frequent interchanges
procedure. Arthroscopy is used to assist the arthrodesisf portals for a better visualization and access.

DRUIJ prox portal
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ECU tendon Extensor Retinaculum

B
FIGURE 3. A, lllustration showing the insertion of the cannulated screw over the guidewire, volar to extensor carpi ulnaris
tendon. The screw is only stabilizing the DRUJ and is not tightened. B, lllustration showing the tightening of the screw after
the ulnar resection osteotomy to achieve compression at the DRUJ.

Double approach (UC and DRUJ arthroscopy) is too proximal or too distal resection of the ulna, radioulnar
used to remove the remnant cartilage both on the ulnarimpingement, and infection.
head and the sigmoid fossa. This is performed using
a motorized burr (3.5 mm) and radiofrequency device g CASE EXAMPLE
(Vulcan Endoscopy Smith & Nephew, Inc, Andover, _ ) _
MA). An arthroscope is positioned at the 6R portal and A Patient aged 53 years, right haf@minant, heavy
instrumentation at the DRUJ portal (Fig. 1). Frequent Worker by profession, and affected by bilateral DRUJ
changes in the work portals are done for a better visu-arthritis for 3 years reported with chief complaint
alization and better access (Fig. 2). After a thorough de-2aS pain in bilateral wrist (left right). Being a gardener,
bridement of the DRUJ and removal of the remnant he could not perform his heavy work comfortably ow-
cartilage, the DRUJ is fixed temporarily using a Kirschner INg to reduction in his grip strength and severe pain
wire (K wire) under fluoroscopy and, using this wire as a While using scissors during pronosupination move-
guide; the joint is fixed and stabilized by a cannulated Ments. The pain in the left wrist was graded as 9 on a
screw inserted volar to the extensor carpi ulnaris tendonvisual analog scale (VAS) of 0 to 10, with 10 being the
(Fig. 3A). The extensor retinaculum (fifth and sixth exten- Most severe. The ROM of the left wrist was measured
sor compartments) is well preserved. The screw is initially @ (4350 degrees) of pronosupination, whereas the
used only to hold the bones and is not tightened. A resec-flexion extension (880 degrees) was normal. Radio-
tion osteotomy of 1 cm is then done proximal to the ulnar 9raphs showed primary osteoarthritis of the DRUJ of
neck. After resection of the ulna, the screw is firmly tigh- the bilateral wrist without involvement of any other
tened to achieve the compression at the DRUJ (Fig. 3B).
Arthrodesis of the DRUJ is performed while maintaining
the wrist in a vertical position at 0-degree pronosupina-
tion. A 2.0-mm K wire can also be used in addition to
the cannulated screw to provide an additional reinforce-
ment of the fixation. The DRUJ is not surgically exposed
and the pronator quadratus muscle is not inserted at the
site of osteotomy of the ulna.

Postoperatively, an above-elbow cast is given for
4 weeks with the wrist in 0-degree pronosupination
and the elbow flexed at 90 degrees. Rehabilitation and
physical therapy continued for 4 weeks after the removal
of the cast, gradually gaining the ROM and strength
while the fusion of the DRUJ is checked by follow-up
radiographs.

m COMPLICATIONS

We did not experience any complications after this proce-
dure; however, there are still some potential complications
that can be encountered, such as incomplete resection of
the articular surface of the DRUJ leading to failed arthrod- FIGURE 4. Preoperative radiographs of both left and right
esis, incorrect placement of the K wire and/or the screw, wrists demonstrating severe arthritis of bilateral DRUJ.
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2 years later. The patientes recovery time was the same
for the right wrist (Fig. 5). At the final follow-up (3 years),
the patient had a VAS of 2 in bilateral wrists after heavy
work and O at rest. Furthermore, the grip strengths of
bilateral wrists were 33 kg on average while maintaining
an excellent ROM of the bilateral wrist (Figs. \d3).

m DISCUSSION

Arthritis of the DRUJ remains a difficult problem to treat
especially in young patients, despite the various ad-
vancements in the surgical techniqtehe Darrach
procedure, although considered an easy procedure and
has gained wide acceptance, results in an impairment
of the TFCC function, thus leading to ulnar instabifity.
It can also lead to dynamic radioulnar convergence and
ulnar translocation eventually leading to weak grip, wrist
instability, radioulnar impingement, and subcutaneous
rupture of finger extensor$'*® The Bowef procedure,
although advantageous over the Darfgmocedure, can
lead to stylocarpal impingemehtVioreover, an intact
e TFCC is a prerequisite for this proced@reglnar head
FIGURE 5. Radiographs of bilateral wrists at 3 years prostheses have been associated with resorption of distal
showing fusion of bilateral DRUJ. ulna and migration or breakage of the prosth&38d®
Hence, these prostheses are usually used only for salvage
procedures and in elderly patients with rheumatoid
part of the wrist (Fig. 4). Magnetic resonance imaging arthritis® In recent years, the Saut@pandiji procedure
excluded any ischemic phenomena of the ulnar head.has become the treatment of choice for arthritis of the
An arthroscopically assisted Sawkepandji procedure  DRUJ!® The SauVeKapandji procedure can be per-
was planned. formed even in the presence of TFCC tears and is sulit-
At follow-up (2 months postoperatively), the VAS for able for young and elderly high-demand patiefitk.
pain was 0 at rest and 2 after heavy work. The patient wasrestores the wrist ROM and stability while improving
comfortable and pain-freaudng his activities of daily ~ the grip strengtA*%?
living, and with gradual improvement in the grip strength, This technique presents a unique role of arthroscopy
he eventually returned to his heavy manual work. The in the treatment of arthritis of the DRUJ by the Sauve
pronosupination recovered completely. Radiographs dem-Kapandji procedure. Assisted arthroscopic arthrodesis
onstrated complete fusion of the DRUJ. of the DRUJ is a safe and promising technique and can
The patientes satisfaction could be judged by the fact be successfully used for arthrodesis of the DRUJ. The
that he underwent the same surgery for his right wrist noteworthy advantages are the preservation of the fifth

FIGURE 6. AYD, Clinical photographs of the patients showing ROM of bilateral wrists at 3 years.
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and sixth extensor compartments, more anatomical po-11. Gaebler C, McQueen MM. Ulnar procedures for post-
sition of the DRUJ, faster habilitation, and a better

cosmesis.
12.
m REFERENCES
1. Bowers WH. The distal radio-ulnar joint. In: Green DP, ed. 13.

Operative Hand Surgery. 3rd ed. New York, NY: Churchill
Livingstone; 1993:9731019.

traumatic disorders of the distal radio-ulnar joijury.
2003;34(1):4759.

Kleinman WB, Greenberg JA. Salvage of the failed
Darrach procedureJ Hand Surg [Am]. 1995;20(6):
951Y958.

Hartz CR, Beckenbaugh RD. Long term results of resection
of the distal ulna for post-traumatic conditiodslrauma.
1979;19:219226.

2. Chidgey LK. The distal radio-ulnar joint: problems and 14. Watson HK, Brown RE. Ulnar impingement syndrome
solutions.J Am Acad Orthop Surg. 1995;3(2):9%8109. after Darrach procedure: treatment by advancement
3. Darrach W. Partial excision of the lower shaft of the ulna Iengthenlng ost.eotomy of the ulnd.Hand Surg [Am].
for deformity following Collees fracturednn Surg. 1913; 1989;14(2 pt 1):302306.
57:764(765. 15. Newmeyer WL, Green DP. Rupture of digital extensor
4. Bowers WH. Distal radioulnar joint arthroplasty: the tendons foII.owmg. distal ulnar resectiohBone Joint Surg
hemiresection-interposition techniqueHand Surg [Am]. [Am]. 1982,64(2):178182.
1985;10(2):169178. 16. Stanley D, Herbert TJ. The Swanson ulnar head prosthesis
5. Sauvel, Kapandji M. Nouvelle technique de traitment for post-traumatic dlsor.ders ?f the distal radio-ulnar joint.
chirurgical des luxations recidivantes isolees de leextremite 7 17and Surg [Br]. 1992;17(6):682688.
inferieure du cubitus! Chir. 1936;47:589594. 17. Waizenegger M, Schranz P, Barton NJ. The Kapandiji
6. Sanders RA, Frederick HA, Hontas RB. The Sa(agandji procedure for post-traumatic problemgury. 1993;24(10):
procedure: a salvage operation for the distal radio-ulnar joint. 662666.
J Hand Surg [Am]. 1991;16(6):11261129. 18. Schoonhoven JV. The ulnar head prosthesis: indications
7. Lluch A, Garcia-Elias M. Arthrodesis of the distal radio- and limitationsJnt Congr Ser. 2006;1295:6972.
ulnar joint with pseudoarthrosis of the distal ulna: the 19. Zimmermann R, Gschwentner M, Arora R, et al. Treatment
SauveKapandji procedure. In: EFORT, edurgical of distal radio-ulnar joint disorders with a modified Sauve
Techniques in Orthopaedics and Traumatology. Paris, Kapandji procedure: long-term outcome with special at-
France: Elsevier SAS; 2004,830-A-20. tention to DASH questionnairdrch Orthop Trauma Surg.
8. Van Schoennhoven J, Fernandez D, Bowers WH, et al. 2003;123(6):298298.
Salvage of failed resection arthroplasties of the distal 20. Taleisnik J. The SaUu€apandji procedureClin Orthop.
radioulnar joint using new ulnar head prosthegigland 1992;275:119123.
Surg [Am]. 2000;25(3):438446. 21. Minami A, Suzuki K, Suenaga N, et al. The Sauve
9. McMurty RY, Paley D, Marks P, et al. A critical analysis Kapandji procedure for osteoarthritis of distal radio-ulnar
of Swanson ulnar head replacement arthroplasty: rheuma-  joint. J Hand Surg [Am]. 1995;20(4):602608.
toid verses nonrheumatoid Hand Surg [Am]. 1990;15(2): 25 Nakamura R, Tsunoda K, Watanabe F, et al. The Sauve
224(231. Kapandji procedure for chronic dislocation of the distal
10. Luchetti R, Atzei A.drtroscopia di polso. Parma, Italy: radio-ulnar joint with destruction of the articular surface.
Mattioli 1885 Editore; 2001. J Hand Surg [Br]. 1992;17(2):12Y132.
220 Techniques in Hand & Upper Extremity Surgery

Copyright © 2008 Lippincott Williams & Wilkins. Unauthorized

reproduction of this article is prohibited.



