
Intramedullary Screw Fixation with Wide-Awake Anesthesia   Poggetti et al.Original Article

Percutaneous Intramedullary Headless Screw Fixation 
and Wide-Awake Anesthesia to Treat Metacarpal 
Fractures: Early Results in 25 Patients
Andrea Poggetti1  Anna Maria Nucci1  Thomas Giesen2  Maurizio Calcagni2  Stefano Marchetti1   
Michele Lisanti1

1Orthopaedic and Trauma Unit, University Hospital of Pisa, Pisa, Italy
2�Department of Plastic and Hand Surgery, University Hospital of 

Zurich, Zurich, Switzerland

Address for correspondence Andrea Poggetti, MD, Orthopaedic 
and Trauma Unit, University Hospital of Pisa, Via Paradisa 2, Pisa 
56100, Italy (e-mail: poggetti.andrea@gmail.com).

Metacarpal fractures constitute 7.8% of the upper extremity fractures. The common 
treatments remain nonsurgical procedure, but high-demanding patients or unstable 
fractures require fixation with Kirschner wire  (K-wires), plate, and screws. However, 
these approaches may cause scarring and adhesion with poor functional results. From 
2014 to 2015, the authors used an intramedullary headless screw to treat 25 patients 
(24 men, 1 woman) with metacarpal bones fractures (20 V, 3 IV, 1 III, and 1 II). The 
fractures patterns were 23 fractures of distal third of metacarpal bone (16 oblique, 
5  comminute configurations, and 2 transverse), 1 fracture of the base of the II  
metacarpal bone. One case presented a multiple metacarpal and phalangeal fac-
ture associated. The authors used wide-awake anesthesia  (bupivacaine-epinephrine  
1:100,000) and intramedullary titanium headless screw fixation percutaneously  
inserted (CCS Medartis and HCS Synthes 3 mm of diameter). No open reduction 
was needed. Early active mobilization started with a buddy strapping soon after 
surgery  (0–3 days). The authors followed all patients until satisfactory function was 
achieved  (4–6 weeks) and recorded the time till return to work. All fracture healed 
with less than 5 degrees of rotational or axial deformities. All patients return to work 
within 2.38 weeks after surgery  (0.5–6 weeks). No cases of complex regional pain 
syndrome  (CRPS), tendon lesions, nerve injuries, infection, hardware protruding, or 
mobilization were reported. Intramedullary screw fixation with wide-awake anesthesia  
for transverse, oblique, and select comminuted fractures treatment metacarpal 
fractures represent a reliable option to early active mobilization recovery and a quick 
return to the work and ordinary activities.
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Introduction
The most common treatments of metacarpal fractures 
remain nonsurgical procedures, but high-demanding pa-
tients or unstable fractures require fixation with Kirschner 
wires (K-wires), plate, and screws. All these procedures may 
cause scarring and adhesion arising from the implant itself or 
from the insufficient restoration of skeletal stability.

Studies showed good clinical results with retrograde 
intramedullary fixation of metacarpal and proximal phalanx 

fractures, using cannulated headless screws.1,2 This tech-
nique may be performed by percutaneous procedure or, if 
necessary, with minimal exposure and provides primary 
stability for early active mobilization, minimizing the risk  
of adhesions.

The aim of this study was to report the outcomes of  
25  patients treated with intramedullary headless com
pression screw and wide-awake anesthesia for unstable or 
secondary displaced fractures of the metacarpals bones.
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Patients and Methods
From March 2014 to December 2015, 25 consecutive extra- 
articular unstable fractures of the metacarpal in 24 adult 
patients were treated and reviewed retrospectively  (level 
of evidence IV). Fourteen fractures were initially treated  
conservatively, but displacement took place after first 
radiologic control  (1 week later). The other 10 fractures 
were judged to be unstable from the morphology of the 
fracture. The patients included 24 men and 1 woman with 
a mean age of 32.8 years (range: 19–59). Nineteen fractures 
were to the dominant hand and six to the nondominant 
hand. There were no open or pathologic fractures. A total 
of 24 patients had an isolated fracture in a single ray. One 
patient had concomitant fractures in multiple digits (meta-
carpal and phalanx). There were 20 fractures at the distal 
third of fifth, 3 of the fourth, 1 of the second, and 1 of the 
third metacarpals. The mean time from injury to surgical 
intervention was 5.6 days (range: 1–13). Eight patients (five 
white-collars and three soldiers) had a health care daily 
benefit,  whereas the others were not covered for medical 
expenses, as freelancer and student had a high functional 
demand (cyclists, musician, etc).

The procedure was performed using wide-awake anes-
thesia without tourniquet in all cases except one (polytrau-
ma). The patients were anesthetized using an infiltration 
with 0.5% bupivacaine and epinephrine (1:100,000) (20 mL),  
injected 30 minutes before surgery around the dorsal as-
pect of the ray, from the metacarpal head to metacarpal 

base3 (►Fig. 1). In all patients, the diameter of the intramed-
ullary canal, measured on the lateral radiograph, was bigger 
than 30 mm. Only one patient with the fractures of second 
metacarpal bone was operated upon with anterograde screw 
insertion.

Fractures were reduced using Jahss’ maneuver under flu-
oroscopy, and if there was a rotational deformity (using a full 
active finger flexion after K-wire temporary fixation to the 
cortical of the metacarpal base), it was corrected by handling 
of the finger (►Fig. 2).

All fingers were operated upon using an intrarticular ret-
rograde technique, inserting the K-guidewire and screw 
through the dorsoradial/ulnar aspect of the head of the 
metacarpal, dependent on the configuration of the fractures 
with the metacarpophalangeal  (MCP) joint in approximate-
ly 80 to 90 degrees of flexion. Once the guidewire was in the 
appropriate position and a satisfactory reduction was ob-
tained, a 2-mm skin incision was performed and the screw 
was inserted over the guide without predrilling  (►Fig.  3). 
After, a 3-mm diameter, self-tapping cannulated head-
less screw was used  (CCS Medartis [Basel, Switzerland] in  
8 cases and HCS Synthes [Oberdorf, Switzerland] in 17 patients).

In cases of comminute fracture pattern, to decrease the 
risk collapse of the fragments during screw insertion, the 
guidewire was put bedside another K-wire. The screw used 
was as long as possible to avoid excessive forces and second-
ary displacement of the fractures. The length of the screw 
was calculated preoperatively and verified under fluoros-
copy before insertion. Care was taken to avoid the proxi-
mally protrusion of the base of screw. After the fixation, 
alignment and rotation were controlled asking an immedi-
ate patients’ active motion. Later, the metacarpal and digit 
were dressed with buddy strapping to the adjacent fingers. 
All patients were encouraged to actively mobilize the in-
volved finger immediately after surgery and before starting 
hand therapy  (►Fig. 4). All patients were checked within 
8 days (range: 7–15) of surgery. The second follow-up was 
planned at 1 month after surgery (range: 28–45 days) with 
radiographs. The patients were followed-up for an average 
of 16.8 weeks (range: 8–24) (►Fig. 5).

Patients were addressed to surgical treatment by three 
hand surgeons. The surgeon who performed the operative 
fixation and the physician who registered the postopera-
tive data were not the same who enrolled the patients. This 
was to reduce the possible bias into the medical record.

Manchester-modified or M2 DASH  (Disabilities of the 
Arm, Shoulder and Hand questionnaire) Score Test and Total 
Active Motion (TAM) of the fingers were measured at each 
follow-up, and at the final follow-up, grip strength was 
measured in both the hands using a Jamar dynamometer 
(Patterson Medical Holding, Warrenville, Illinois, United 
States).4 Hand therapist  (included in the study team) per-
formed the tests.

Results
Fractures were radiologically healed within 4.36 weeks 
(range: 4–6). The functional recovery was checked with M2  Fig. 1  The dorsal metacarpal area involved by anesthesia.
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DASH Score, mean 0.6  (range: 0–5); TAM, mean 250.8 deg
rees (range: 220–260); and Jamar grip strength, mean 42.24 kg 
(range: 33–52). At the final follow-up, the average extension 
lag for the MCP joint was 4 degrees (range: 0–16), for the  
proximal interphalangeal (PIP) joint it was 7 degrees (range: 
0–18), and no extension lag for the distal interphalangeal 

(DIP) joint was evaluated (►Table 1). No inadequate fixation, 
intra-articular protruding screws, loss of reduction, malro-
tation, infection, screw migration, or complex regional pain 
syndrome  (CRPS) was revealed. No implant was removed, 
and at the final follow-up, no signs of early osteoarthritis  
was revealed.

Although the results achieved are overall very good, 
the authors stress the different recovery time between the  
patients who benefit of a public insurance found (white-
collar, soldier, etc.) with a return to work in mean 5 weeks 
versus the patients without health insurance assistance (free-
lancer, student, etc.) or with high functional demands (cyclist, 
musician, etc.) that have a very fast return to daily activities  
(mean 2.38 weeks).4-8

Discussion
This case series showed that intramedullary headless screws 
combined with wide-awake anesthesia is a safe, quick, and 
reliable alternative to fix unstable metacarpal fractures. 
This procedure is even more suitable in patients who re-
quire a short period to recovery before return to work or 
daily life  (athletes, white-collar, freelancer, or high demand 
worker).9,10

To achieve good results and reduce disadvantages, a strict 
adherence to the surgical technique is mandatory. In practice, 
it is important to understand the fracture pattern and try to fix 
it, achieving good primary stability and avoiding shortening, 
rotation, and kneeling of the metacarpal head. These critical 
issues can be preventing with a careful preoperative planning, 
choosing the correct diameter and length of the screw.

Another key point remains the insertion area on the meta-
carpal head, where the loading area of the articular surface 
should be respected.1,2,7,9,11-13

Fig. 2  The unstable multifragmentary fracture of the metacarpal neck.

Fig. 3  The percutaneous introduction of cannulated screw, after close 
reduction.

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.



19Intramedullary Screw Fixation with Wide-Awake Anesthesia   Poggetti et al.

Journal of Hand and Microsurgery  Vol. 10  No. 1/2018

The technique is even more handy using a wide-awake 
local anesthesia with bupivacaine + epinephrine (1:100,000). 
In fact, this procedure reduces perioperative time with a con-
crete cost and time saving.3,4

Furthermore, the wide-awake procedure allows to achieve: 
(1) surgery without tourniquet, (2) reduction in the volume 
needed to obtain a painless surgery  (20 mL rather 40  mL), 
taking advantage from one single injection dorsal block, 
(3)  immediate malrotation check,  (4) a very cost-efficient 
procedure, reliable in the outpatient setting rather in the 
main operating room, and (5) prolonged pain control effect. 
Indeed, bupivacaine is slowly released after injection into the 
surgical area. This effect is due to a liposomal activity, and 
it provides prolonged pain analgesia up to 72 hours, clearly 
longer than bupivacaine alone.3,11

The two main limits of this procedure include the difficult 
screw management during percutaneous insertion, in par-
ticular when the screw base get in the soft tissue, and the 

difficult removal that probably implies a more difficult sur-
gery than insertion.1,2,9,11

On the other hand, very good results achieved, especially 
in term of fast return to work and daily actions, should be a 
stimulus to return to daily and productive life, primarily for 
patients who benefit of a public insurance found. These data 
could be deepen and analyzed with further studies with the 
aim of improving the public spending review.

Note
The level of evidence is IV.
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Fig. 4  After osteosynthesis, the metacarpal and the adjacent digit were dressed with buddy strapping. The patients were encouraged to actively 
mobilize finger immediately after surgery.

Fig. 5  The TAM recovered at the end of follow-up.
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Table 1   Functional results at the final follow-up

No. Occupation Age (y) DASH 
score 
pre

DASH 
Score 
post

Return 
to 
work (w)

Union 
Rx (w)

Grip 
Injured 
hand (Kg)

Grip 
Uninjured 
hand (Kg)

Follow-
up (w)

TAM (deg) 1 Student 19 35 0 0.5 4 56 58 24

260 2 Engineer 40 49 0 3 5 51 57 18

255 3 White-collar 27 30 0 4 4 58 60 15

245 4 Doctor 54 47 0 1 5 45 44 10

260 5 Musician 28 43 0.7 0.5 5 48 50 24

260 6 Soldier 35 35 5 6 5 53 54 24

245 7 White-collar 37 40 2 3 4 33 28 9

230 8 Cyclist 25 50 0 0.5 4 48 50 8

260 9 Cyclist 22 35 0 0.5 4 40 49 6

260 10 Student 26 43 0 2 4 28 46 12

255 11 White-collar 40 55 0 4 5 33 38 18

250 12 Lawyer 59 40 0 0.5 4 48 45 24

255 13 White-collar 45 35 0.7 4 4 33 36 21

220 14 Soldier 39 49 5 6 4 56 41 24

235 15 White-collar 31 40 1 4 4 41 38 19

250 16 Musician 27 45 0 0.5 4 33 30 17

265 17 Freelancer 22 55 0 1 5 40 41 16

240 18 Cyclist 21 60 0 0.5 6 33 42 24

240 19 Surgeon 34 30 0 0.5 4 41 38 10

245 20 Freelancer 37 50 0.7 2 4 33 45 12

260 21 Soldier 21 49 5 8 4 46 37 11

245 22 Cyclist 19 60 0 0.5 4 38 40 18

260 23 Cyclist 20 45 0 1 4 35 30 16

250 24 White-collar 56 35 0 4 4 41 48 18

260 25 Freelancer 35 40 0 2 5 45 39 24

265 TOTAL 32.8 43.8 0.6 2.38 4.36 42.24 43.36 16.8

Abbreviations: DASH, Disabilities of the Arm, Shoulder and Hand questionnaire; Rx, treatment; TAM, Total Active Motion.
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