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Salvage Procedures for the Distal End
of the Uina: There Is No Magic

Abstract
Resection of the distal end of the ulna is not a
benign procedure; nor is it a panacean surgical
treatment of disorders at the distal radioulnar and
ulnocarpal joints.

Over the past 96 years, since Darrach first
described his classic procedure, many authors
have warned surgeons of the consequences of
the Darrach resection. For salvag-
ing the persistently painful distal
forearm after Darrach resection,
researchers have recommended
a spectrum of possible surgical
options. Each has its advantages
and disadvantages; none substi-
tutes completely for the painless,
load-bearing capacity of a healthy
distal radioulnar joint. Resection of
the seat of the distal ulna eliminates
the fulcrum of the ulna through
which load is transferred from the

hand to the forearm.
At this time, there is still
no surgical “magic” available

to the reconstructive surgeon for
salvaging normal use of the upper
limb after failed Darrach resection.

or almost a century, functionally incapacitating dis-
orders at the distal end of the ulna have been treated
with simple resection of the ulna head,' a surgical
procedure described by Darrach in 1912 for a single
case of chronic volar dislocation of the distal radioulnar
joint (DRUJ).>* The Darrach resection has certainly stood
the test of time; it is used commonly and internationally
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“For salvaging the
persistently painful
distal forearm after
Darrach resection,

researchers have
recommended
a spectrum of
possible surgical
options. ”

as the “quick fix” for painful arthritis or instability at the
DRUJ.>® But the implications of surgical resection of the
distal ulna are considerable.

First and foremost is for us to appreciate that we are
bipedal human beings. Most of our upper extremity activi-
ties of daily living are performed while standing or sitting,
with our hinged elbows flexed, and our hand—forearm
units positioned as in Figure 1. The humerus is adducted,
the elbow is flexed, and the forearm is
in neutral (“zero”)° radioulnar rotation.
The forearm parallels the ground, with
alignment of the hand—forearm unit
perpendicular to the force of gravity
acting on the hand and its contents. The
ginglymus elbow ulnotrochlear joint
does not participate in forearm rota-
tion. The rotating radius—carpus—hand
unit rests on top of the ulna, with the
fulcrum for load transfer at the DRUJ
being the intra-articular seat of the dis-
tal head of the ulna. In equilibrium, the
moments (length [L] x force [F]) distal
and proximal to the DRUJ fulcrum
must be equal (). The length of the
forearm multiplied by the restraining
forces that proximally hold the radial
head at the elbow (eg, the annular liga-
ment) must equal (=) the load carried
by the hand, multiplied by the distance of the handheld
load from the DRUJ fulcrum (FxL = F'xL"). The total load
borne by the seat of the ulna at the sigmoid notch of the
radius (the DRUIJ joint reaction force) equals the sum of
the moments distal and proximal to the DRUJ. The joint
reaction force can easily reach 6 to 8 times body weight
when sufficient weight is supported by the hand!!1%!1

My focus in this article is on why these elementary
principles of physics must be remembered when con-
sidering traditional Darrach resection for our patients
with painful injury or disease at the DRUJ.

The Basic Darrach Philosophy
The basic Darrach philosophy has certainly stood the
test of time since 1912 (Figure 2). Resecting the entire
head of the distal ulna accomplishes decompression
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FxL = F'xL’

Figure 1. Ulna seat (yellow arrow at distal radioulnar joint) is
fulcrum for load transfer from hand through forearm. In equi-
librium, moment distal to fulcrum (force [F] x length [L]) must
equal (=) moment proximal to fulcrum (F'xL').
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Figure 2. Schematic of classic Darrach resection shows com-
plete removal of ulna head, including seat (at distal radioulnar
joint) and pole (distal, at triangular fibrocartilage complex).
Copyright 2009, Indiana Hand Center.

of a painful ulnocarpal joint; elimination of a painful
DRUIJ; restoration (or maintenance) of forearm rota-
tion limited by DRUJ pathology; and improvement in
strength by pain reduction. The technique as originally
described involves careful subperiosteal dissection,
leaving the triangular fibrocartilage complex (TFCC)
intact. A sufficient length of distal ulna should be
resected for the remaining proximal stump to clear the
sigmoid notch of the radius, but no more. A secure,
multilayer dorsal closure should be performed. The
procedure seems straightforward (Figure 3) and should
lead to consistently positive results.

Unfortunately, the experience that has been report-
ed over more than 60 years demonstrates less than
excellent patient outcomes through use of the simple
Darrach resection.!>!8 These reports of suboptimal out-
comes consistently emphasize the postoperative poten-
tial for instability (“winging”) of the distal ulna stump
(ie, volar drift of the radius—carpus—hand off the non-
rotating postresection ulna), loss of ulna-sided carpal
support, TFCC disruption, and postresection mechanical

Figure 3. Radiograph of dis-
tal forearm shows overzeal-
ously performed Darrach
resection. The osteotomy
should remove the ulna
head at a level that effec-
tively clears the sigmoid,
and not much more. In this
example, the ulnais 1 cm
too short.

Figure 4. Zero-rotation radio-
graph shows radioulnar (R-U)
impingement 6 weeks after
Darrach resection. Lateral
border of osteotomized ulna
impinges mechanically against
medial border of radius, poten-
tially causing painful crepitus,
clicking, or locking of forearm
rotation.

impingement (grinding contact) between the resected
distal ulna and the medial border of the radius, result-
ing in pain and the potential for decreased strength. In a
landmark 1973 article, Rana and Taylor!® reported that
25% of their long-term follow-up patients complained
of distal ulna clicking against the radius during forearm
rotation, each with resection of more than 3.5 cm of dis-
tal ulna. Hartz and Beckenbaugh? reported that 30.6%
of their higher demand, posttrauma Darrach resections
suffered from mechanical symptoms of impingement
during forearm rotation at long-term follow-up (Figure
4). It seems, from my experience and from many com-
pelling reports in the orthopedic/hand literature, that
a cavalier attitude toward simple surgical elimination
of the DRUIJ fulcrum (Figures 1, 2) might represent a
fundamental lack of appreciation of DRUJ mechanics.
Might the Darrach resection alone be an oversimplified
approach to a rather complex mechanical problem?

Reported complications of Darrach resection include dorso-
palmar forearm instability; distal radius—carpus—hand sublux-
ation off the resected distal ulna stump (distal ulna winging);
mechanical symptoms of clicking, catching, and locking; pain
and weakness from bone-on-bone contact (impingement); and
progressive medial carpal translation (progressive attenuation
of the long radiolunate ligament secondary to absence of ulna-
sided support for the carpus). A surgeon might ask: Is some-
thing inherently wrong with the Darrach procedure? Does it
make biomechanical sense? Why have so many complications
been reported? It is evident that simple surgical removal of the
ulna seat (the DRUJ fulcrum) by Darrach resection (Figures
2, 3) leaves the 2 forearm bones mechanically unsupported
distally, unstable, and subject to any or all of the potential
complications just listed.
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Figure 5. This figure from Bowers’s original article on the
hemiresection interposition technique shows the portion of

the ulna head to be removed for the procedure to be effective.
Medial portion of distal ulna is left untouched, preserving integ-
rity of triangular fibrocartilage complex to minimize winging.
This figure was published in J Hand Surg Am, Vol. 10, Bowers
WH, Distal radioulnar joint arthroplasty: the hemiresection-inter-
position technique, 169-178. Copyright Elsevier 1985.2"

Figure 6. According to Bowers, the rolled-up palmaris lon-
gus tendon is an effective shock absorber for load transfer
between radius and ulna at the distal radioulnar joint in the
low-demand, rheumatoid hand. Bowers suggested that
mechanical impingement could be prevented with use of the
technique shown in this drawing from his original work. This
figure was published in J Hand Surg Am, Vol. 10, Bowers WH,
Distal radioulnar joint arthroplasty: the hemiresection-interpo-
sition technique, 169-178. Copyright Elsevier 1985.2'

Alternatives to Simple Darrach
Resection of the Distal Ulna

The Hemiresection Interposition Technique
In 1985, Bowers?! reported treating low-demand rheuma-
toid arthritis patients with what he described as a “hemire-
section interposition technique” (HIT procedure). Bowers’s
approach was designed to eliminate both the seat and the
pole of the distal ulna while maintaining the TFCC and
the entire medial bony border of the ulna. Figure 5, from
Bowers’s original article, shows (a) the portion of the seat
and the pole designed to be resected to eliminate the ulno-
carpal joint and the DRUJ and (b) the portion of the ulna to
be protected to preserve the integrity and stabilizing func-
tions of the TFCC. To reconstitute a surrogate fulcrum for

Figure 7. “Matched distal ulna resec-
tion,” in this drawing from Watson’s
original publication, provides per-
fectly paralleling surfaces between
medial radius and lateral ulna after
resection of seat and pole of distal
ulna. This figure was published in

J Hand Surg Am, Vol. 11, Watson
HK, Ryu J, Burgess R, Matched
distal ulnar resection, 812-817.
Copyright Elsevier 1986.3!

Figure 8. Impingement
between radius and
ulna can occur after
“matched” resection.
Will contouring the
border of the ulna

to perfectly match
the medial border

of the radius ensure
absence of pain and
absence of mechani-
cal signs of crepitus,
clicking, and catch-
ing?

load transfer from distal radius to distal ulna in the absence
of a diarthrodial DRUJ, Bowers advocated placing rolled-
up palmaris longus tendon graft as an interposition buffer
between the sigmoid notch and the hemiresected distal ulna
(Figure 6). The advantages of the HIT procedure over the
Darrach resection are that HIT is designed to recreate a ful-
crum for load transfer through a soft-tissue shock absorber
between the 2 forearm bones; reduces the propensity for
ulna winging by protecting the TFCC; and enhances radio-
ulnar stability by anchoring the dorsal DRUJ capsule to the
volar capsule, across the raw area of the resected seat and
pole of the distal ulna, the intent being to further enhance
distal forearm stability.”!-*° The disadvantages of the HIT
procedure are that rolled-up interpositional tendon graft is
not a diarthrodial joint; DRUJ load cannot be transferred
effectively through rolled-up tendon; and, under sufficient
load, rolled-up tendon does not preclude eventual radioul-
nar impingement.

Matched Distal Ulna Resection
In 1986, a year after Bowers published his technique,
Watson and colleagues’! described their “matched” dis-
tal ulna resection (Figure 7, from their original article).
Recognizing the potential for mechanical impingement of
the 2 forearm bones after removal of the DRUJ fulcrum,
they recommended surgically contouring the resected dis-
tal ulna so that the long lateral surface of the ulna would
perfectly parallel (“match”) the long medial border of
the radius. If significant impingement were to occur, the
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Figure 9. Advantages of Sauvé-Kapandji procedure are pres-
ervation of triangular fibrocartilage complex and enlargement
(by synostosing ulna head to radius) of distal bony platform to
which load from medial carpus can be transferred to forearm.
Full pronosupination is preserved by creating 1-cm pseudar-
throsis in ulna just proximal to fused distal radioulnar joint.

Figure 10. In wrist ulnar
deviation, the principal axis
of load bearing shifts medi-
ally and passes through
triquetrohamate joint and
triangular fibrocartilage
complex and into ulna
through distal pole. This
load-bearing site change

is important in the Sauvé-
Kapandji procedure, which,
unlike the Darrach or
hemiresection interposition
technique, provides a bony
platform for ulna-sided
load transfer.

parallel surfaces of the radius and contoured ulna would
maximize the contact surface area between the 2 bones, thus
minimizing the potential for mechanical clicking, catching,
or locking of the radius on the ulna through its arc of pro-
nosupination.*'¥> Can simply embedding the distal end of
the resected ulna into a so-called nucleus of ulnocarpal con-
nective tissue (even in the face of paralleling bone surfaces)
be a truly effective substitute for the complex load-bearing
diarthrodial DRUJ (Figure 8)? Wide clinical experience
with the matched distal ulna resection reveals anticipated
impingement and winging problems associated with elimi-
nation of the DRUJ diarthrodial fulcrum, even in the face of
a perfectly contoured lateral ulna surface.?>*

The Sauveé-Kapandji Procedure
The Sauvé-Kapandji procedure (Figure 9), first described
in 1936 but popularized by Taleisnik in 1992,%” involves
arthrodesis of the DRUJ and creation of a pseudarthrosis
at the distal neck of the ulna to allow dissipation of energy

Pronator
Quadratus

Figure 11. Transferring pronator quadratus into ulna pseudar-
throsis created by Sauvé-Kapandji procedure (as popularized
by Taleisnik) reduces propensity for ulna winging inherent in
technique as originally described. Copyright 2009, Indiana
Hand Center.

CASE #1
UNLOADED

CASE #2
UNLOADED

CASE #1
LOADED

CASE #2
LOADED

Figure 12. After Darrach resections, radiographs of 2 patients

without and with loading show how weight of only 5 pounds in
hand precipitates serious impingement between medial radius
and resected distal ulna.

through forearm rotation. The procedure preserves the
TFCC, enlarges the forearm support platform for the medial
carpus, and facilitates load transfer onto an enlarged bony
forearm platform as the wrist ulnarly deviates. The principal
axis of hand—forearm load bearing shifts in ulnar deviation
from its location at the scapholunate ligament (between the
elliptical and spherical fossae of the radius) to a position at
the pole of the distal ulna (Figure 10). In arthrodesing the
head of the ulna to the sigmoid notch at the DRUJ, the bony
platform for load transfer from the hand to the forearm is
widened medially.38->3

The disadvantages of the Sauvé-Kapandji procedure
are that inherent forearm instability observed as a com-
plication after Darrach resection can also be seen after
creation of a distal ulna shaft pseudarthrosis and that the
propensity for winging and impingement of the residual
proximal ulna remains.’*> In an effort to ameliorate
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onator .
Quadratus

Retards Dorsal
Translation

(“Winging”)
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Figure 13. Kleinman/Greenberg “super-Darrach” uses 50%

of extensor carpi ulnaris tendon as longitudinal tenodesis to
retard impingement and uses interpositional transfer of prona-
tor quadratus to retard impingement and winging. This tendon
transfer procedure is one of many that have been used in
efforts to reduce the impingement and winging inherent in the
Darrach procedure as it was originally described. Copyright
2009, Indiana Hand Center.

Figure 14. Kleinman/
Greenberg “super-
Darrach” involves
detaching pronator qua-
dratus from volar ulna
(A) and transferring mus-
cle through interosseous
space to dorsal margin
of ulna. Fifty percent of
extensor carpi ulnaris
(B) is passed distal to
proximal into medullary
canal of resected ulna
and out through small
drill hole (C) to be ten-
sioned distally to intact
50% (Figure 16). Before
pronosupination rehabili-
tation can begin, entire
construct is held for 6
weeks with convergent
radioulnar 0.062-inch
Kirschner wires and
long-arm cast.

this problem, Taleisnik’” proposed adjunctive transfer
of the pronator quadratus into the pseudarthrosis site
(Figure 11) to minimize the propensity of the distal ulna
to wing and impinge.?’

The “Super-Darrach” Resection
The classic Darrach resection of the entire head of the
ulna eliminates the ulna seat and the capacity for load
to be transferred through a diarthrodial joint from the
radius—carpus—hand unit onto a stable DRUJ fulcrum. The
radiographs in Figure 12 show 2 different patients after
Darrach resection. In the upper 2 figures, hands are unload-

Figure 15. Radiographs of asymptomatic 42-year-old week-
end tennis player 6 months after “super-Darrach.” On left is
unloaded hand; on right, patient squeezes spring-loaded grip
meter. As there are no mechanical signs of impingement and
no pain, the radiograph that shows convergence of the 2 fore-
arm bones with load is striking.

Figure 16. Some authors have recommended more resection
of painful, unstable distal end of post-Darrach ulna. (A) Patient
had 35% of distal ulna resected in salvage procedure but still
complained of impingement pain. (B) Magnitude of impinge-
ment with only 5 pounds of weight in hand.

ed; in the lower 2 figures, hands hold a 5-pound weight.
Impingement of the resected distal ulna against the medial
border of the radius is clear in both cases. This dramatic
change in forearm bone alignment occurs in all simple
Darrach resections, whether patients are symptomatic or
not. Many techniques have been used to minimize the
propensity of the resected distal ulna to painfully wing or
impinge, reported in approximately 30% of well-performed
Darrach resections.’®%? Each technique uses available and
expendable tendon transfers in an effort to stabilize the
distal stump of the postresection ulna.

In 1995, my partner and I (Greenberg and Kleinman>®)
published a novel and effective technique for salvaging
the failed Darrach by double tendon transfers and pro-
longed percutaneous Kirschner-wire (K-wire) forearm
stabilization (Figure 13). Transfer of the pronator qua-
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Figure 17. Preoperative (A) and postoperative (B) radiographs
show nonconstrained, long-stem prosthetic replacement dis-
tal ulna. Implant was used because of painful impingement
and winging of distal ulna against medial radius after total
wrist arthroplasty and Darrach resection.

Figure 18. Preoperative (A) and postoperative (B) radiographs
show a more contemporary constrained prosthesis for the distal
radioulnar joint replacing the sigmoid notch and the distal ulna.
In this design, by Dr. Luis Scheker, a stainless-steel cage sur-
rounds a rotating ultra-high-molecular-weight polyethylene ball.

dratus through the interosseous space to the dorsum of
the ulna retards winging. Longitudinal tensioning of
50% of the extensor carpi ulnaris retards impingement.
K-wire fixation (two 0.062-inch K-wires) for 6 weeks
allows the tendon transfers to heal well before reha-
bilitation of pronosupination begins. Using the tech-
nique shown in Figures 14A to 14C, we have reduced
symptomatic post-Darrach instability in our patient
population from approximately 30% to approximately
15%—a significant improvement, but certainly not a
perfect solution. Figures 15A and 15B show an asymp-
tomatic patient, after Darrach resection and double
tendon transfers, squeezing a grip meter. Persistent
impingement of the distal ulna and radius is clear,
even in the absence of symptoms. We now incorporate
double tendon transfers and temporary K-wire fixation
in all our primary Darrach resections and refer to them
as “super-Darrachs.”

Figure 19. Achilles heel-cord allograft can be used as large
interposition buffer to treat painful impingement after failed
Darrach resection. (A) To ulnar border of left distal forearm,
with distal end of resected ulna exposed. (B) Heel cord being
sewn over end of ulna stump, with sutures attached to medi-
al border of radius by 3 bone anchors. (C) Final appearance
of allograft wrapped around ulna stump. (D) Final radiographs
show large, buffered gap between radius and ulna, filled with
allograft, with 3 bone anchors in medullary canal of radius.

Wby
©indiana Hand Canter

Figure 20. The ulna, a ginglymus diarthrodial joint hinged for
flexion and extension at the ulnotrochlear relationship of the
elbow, does not rotate. Entire arc of forearm pronosupination
involves rotation of radius—carpus—hand unit around fixed
ulna. Imaginary axis of rotation for forearm pronosupination
passes from center of radial head at elbow through fovea at
base of ulna styloid at wrist. Fulcrum for distal forearm load
bearing is seat of ulna at distal radioulnar joint. Copyright
2009, Indiana Hand Center.

Management of Failed Darrach Resections

Further Resection of the Distal Ulna
Some clinicians have advocated managing failed Darrach
resections with even more enthusiastic resection of the
distal ulna, closer to the interosseous ligament. In 1998,
Wolfe and colleagues® reported that patients with failed
primary Darrachs experienced symptom relief after resec-
tion of 35% of the normal ulna length. In 2003, Greenberg
and colleagues,® in association with the biomechanics
laboratory at Syracuse University, reported that 25% resec-
tion of the distal ulna was all that was necessary to relieve
post-Darrach mechanical impingement. Figures 16A and
16B show a patient after a 35% distal ulna resection that
failed to alleviate persistent pain from radioulnar impinge-
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Final result was painless forearm with no pronosupination.

ment. Figure 16A shows the unloaded hand; Figure 16B
shows the forearm and the hand holding 5 pounds of
weight. Radiographs of the dynamic changes in alignment
are impressive. The philosophy of “more ulna resection is
better” does not consistently hold up.

Prosthetic Replacement of the Distal Ulna

Can an effective DRUJ fulcrum be created by prosthetic
replacement of the resected distal ulna? Since the early
1970s, clinical researchers have tried a variety of techniques
to restore forearm stability by prosthetic replacement after
Darrach resection. In 1973, Swanson® published encour-
aging early results with silicone rubber capping of the
resected distal ulna. Long-term follow-up studies, however,
were disappointing.®’%® Design of the prosthesis and the
material itself proved incapable of withstanding the shear
and compression forces crossing the DRUJ. More recently,
engineered nonconstrained and constrained prostheses have
both had some success.®*’> There are now many com-
petitive varieties of long-stem, nonconstrained implants,
such as the Mayo Clinic—designed cobalt-chromium alloy
prosthesis (Figures 17A, 17B).%° The Scheker constrained
distal ulna prosthesis (Figures 18A, 18B)™ replaces both
the sigmoid notch and the head of the ulna using a long-
stem, stainless-steel cage surrounding a rotating ultra-high-
molecular-weight polyethylene ball. This mechanically
sophisticated prosthesis allows complex rotation to occur at
the reconstructed DRUJ. Even lacking a physiologic trans-
lation component, this prosthesis design has had encourag-
ing early results, reported Scheker and colleagues.”

Figure 21. Three surgical procedures were required to salvage this failed
Kleinman/Greenberg “super-Darrach” resection in a 53-year-old man. (A)
Severe impingement after ulna head resection and transfer of pronator qua-
dratus and 50% of extensor carpi ulnaris. (B) Zero-rotation radiograph after
failed resection of 25% of ulna. (C) Patient after resection of 50% of ulna to
interosseous ligament. After failure of aggressive resection, patient consented
to creation of one-bone forearm (Figures 22A, 22B) to eliminate chronic pain.

Use of Achilles Tendon Allograft

A unique alternative to prosthetic replacement
for the failed Darrach resection, described
by Sotereanos and colleagues” in 2002, uses
Achilles tendon allograft. For creation of a
large collagen buffer between the radius and
impinging post-Darrach ulna, the authors rec-
ommended that a human heel-cord allograft be
used to provide an abundant amount of connec-
tive tissue to cover the end of the resected distal
ulna and to fill the interosseous space distal to
the interosseous ligament (Figures 19A—19D).
A series of bone anchors is introduced into the
medial border of the radius to hold the allograft
in place until it has healed. Although in no way
providing a fulcrum as effective as the native
diarthrodial DRUJ, the large bulk of connective
tissue provided by the Achilles tendon allograft
separates the radius and the ulna, facilitating
load transfer from the radius—carpus—hand unit
to the ulna and then proximal to the elbow. The
technique has proved reasonably effective in
salvaging failed Darrach procedures in higher
demand patients and in patients too young to
undergo salvage by prosthetic replacement.

Creation of One-Bone Forearm
The ultimate salvage procedure for failed Darrach resection
is creation of a one-bone forearm.”*”” Tatrogenic synostosis
of both forearm bones is one of the most debilitating proce-

Figure 22. Anteroposterior (A) and lateral (B) radiographs of
one-bone forearm, the ultimate salvage procedure for chronic,
painful post-Darrach instability. In this case, proximal ulna was
secured to distal radius with locking 3.5-mm compression plate.
Proximal radius remains and causes no clinical problems.
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dures performed by upper extremity reconstructive surgeons
to relieve chronic impingement pain. Forearm pronosupina-
tion (Figure 20) is critical for healthy function of the upper
extremity; without it, the ability to put and place the hand
in space is severely compromised. Figure 21A shows a 53-
year-old patient with a failed Kleinman/Greenberg super-
Darrach resection for posttraumatic DRUJ arthropathy. In
spite of dorsal transfer of the pronator quadratus (attached
to the ulna in this case by 3 bone anchors) and longitudinal
tensioning of 50% of the extensor carpi ulnaris, the postop-
erative impingement was striking. The patient was treated
with resection of 25% of the distal ulna 18 months later but
experienced persistent painful impingement (Figure 21B).
A year later, the distal ulna stump was shortened to 55% of
the opposite side, still with little improvement in symptoms
(Figure 21C). In a final salvage effort, a one-bone forearm
was created; the proximal ulna and the distal radius were
plated together to form a single bone (Figures 22A, 22B).
Mechanical pain was finally eliminated with the procedure,
but upper extremity function was permanently and severely
compromised by elimination of pronosupination forearm
arc of motion.

Conclusions

Although resection of the distal ulna is a procedure that
has stood the test of time, Darrach’s technique, described
almost 100 years ago, is clearly wrought with biomechani-
cal consequences, the most common of which relate to loss
of an ulna load-bearing fulcrum at the DRUJ (Figure 1).
When recommending any bony salvage procedure at the
DRUI, the surgeon must advise the patient there is a real
potential for postoperative impingement and winging at the
resected distal end of the ulna. Although many creative and
innovative techniques have been used in efforts to provide
a substitute fulcrum for load transfer from radius to ulna, as
yet there is no panacea. There is no magic.
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