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Abstract

Purpose:  To analyze the funct ional and radiological results as well as the complicat ions 
of carpal scaphoid fractures treated by means of volar percutaneous ixation.
Mat erials and Met hods:  A ret rospect ive study was carried out  of 41 pat ients with a mean 
follow-up of 15 months (range: 12–54). Fractures included in the study correspond to 
those classiied as types B1 and B2 on Herbert’s scale further to a detailed radiographic 
study for the carpal scaphoid. Fractures of the tubercle and the proximal pole were 
excluded from the study. Demographic data were collected on the mechanism of injury, 
postoperat ive complicat ions and any associated lesions. Clinical and radiological 
evaluations were performed. The adapted DASH questionnaire was used for the functional 
assessment .
Result s:  Fracture healing occurred at  7-and-a-half  weeks. All pat ients started using their 
hand in the irst 2 weeks. Mean wrist range of motion one year into follow-up was 70° of 
extension and 65° of lexion. The inal score on the adapted DASH scale was 44 points 
when there were no associated lesions and 80 when the fracture was associated with 
other injuries. The complications rate was 5.8% intraoperatively (2 instances of guide 
wire breakage) and 5.8% during follow-up. All cases went on to heal, except for one 
which developed pseudoarthrosis. OR t ime was of 20 min on average.
Conclusions:  Volar percutaneous ixation is a simple, rapid technique characterized by 
low morbidity rates and scarce signiicant complications, which accelerates the patients’ 
funct ional recovery.
© 2008 SECOT. Published by Elsevier España, S.L. All rights reserved.
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Introduction

Treatment  of undisplaced or minimally displaced fractures 
of the carpal scaphoid is a cont roversial issue. Treatment  by 
means of cast  immobilizat ion is long and involves considerable 
discomfort  associated to the plaster cast , whereas surgical 
treatment requires an acceptance of the risks inherent in 
any kind of surgical and anesthet ic intervent ion1-5.  

In the last  few years, the development  of osteosynthesis 
methods and of reliable surgical techniques has made it 
possible for many of these fractures, which were t radit ionally 
t reated conservat ively, to be addressed surgically in a 
standardized way with good results2-8.

Percutaneous osteosynthesis is a minimally invasive 
technique that affords a more rigid kind of internal ixation 
than that  afforded by cast  immobilizat ion; it  also 
considerably decreases the levels of morbidity characterist ic 
of open reduct ion and consistent ly offers good results with 
faster recovery periods, to the extent that most patients 
can go back to their previous act ivity levels2-13.

The purpose of this study is to assess the funct ional and 
radiologic results, as well as the complicat ions, of fractures 
of the carpal scaphoid t reated through a volar approach by 
means of percutaneous osteosynthesis.

Materials and Methods

A ret rospect ive study was carried out  of 48 cases. Fractures 
were classiied following Herbert’s Trading system14,  all of 
them being within subgroups B1 and B2, i.e. they were all 

either undisplaced or minimally displaced t ransverse or 
oblique fractures of the middle third of the scaphoid. If a 
f racture presented with gross displacement  it  was 
immediately excluded since such cases required open 
reduction. Fractures of the proximal pole were excluded 
f rom the study since they were considered amenable to 
ixation through a dorsal approach; multiple-trauma patients 
with a scaphoid fracture were also excluded. Patients with 
associated injuries were only included in the study if the 
injuries were present in the same limb. There were 4 
patients with associated fractures that required surgery; 2 
of them with a fractured metacarpal on the same hand and 
another with a proximal humeral fracture. There was 
another pat ient  that  sustained an elbow dislocat ion, which 
was treated conservatively. Exclusions comprised 8 patients 
with mult iple t rauma, 4 cases that  were lost  to follow-up 
and 2 patients who experienced a surgical delay of over 10 
days. Therefore, the total number of pat ients reviewed in 
the present study was 34. Additional exclusions included 
pat ients with concomitant  fractures of the distal radius 
since radius and scaphoid surgeries were both performed as 
open procedures; pat ients with follow-ups under one year 
were also excluded.

Mean follow-up was 15 months (range: 12-54). Mean age 
was 28 years (range: 16-54). There were 30 males and 4 
females. As regards lateralit y, the right  hand predominated 
in 17 cases (it was dominant in 15). Wrist joint motion was 
assessed with a conventional goniometer and the inal 
outcome by means of the adapted DASH questionnaire15.  
This is a standardized measure that captures the patients’ 
own perspective of their upper extremity status; it contains 

PALABRAS CLAVE

Fractura escafoides;

Osteosíntesis 

percutánea;

Cirugía

Fracturas del escafoides tratadas mediante osteosíntesis percutánea volar

Resumen

Obj et ivo: Analizar los resultados funcionales y radiológicos, así como las complicaciones 
de las fracturas del escafoides carpiano t ratadas mediante la técnica de osteosíntesis 
percutánea volar.
Mat erial  y mét odos: Se realizó un estudio ret rospect ivo de 41 pacientes con un segui-
miento medio de 15 meses (12 a 54). Las fracturas incluidas correspondían a los tipos B1 
y B2 de la clasiicación de Herbert, tras el estudio radiográico especíico para el escafoi-
des carpiano. Se excluyeron del estudio las fracturas del tubérculo y del polo proximal. 
Se recogieron datos demográicos y sobre el mecanismo causal, complicaciones postope-
ratorias y lesiones asociadas. Se realizaron evaluaciones clínicas y radiográicas. En la 
evaluación funcional se utilizó el DASH adaptado.
Result ados: La consolidación de la fractura se evidenció en una media de 7 semanas. 
Todos los pacientes comenzaron a ut il izar la mano en las 2 primeras semanas. La movili-
dad media de la muñeca al año de seguimiento fue de 70° de extensión y de 65° de 
lexión. La puntuación inal según la escala DASH adaptada fue de 44 puntos cuando no 
hubo lesiones asociadas y de 80 cuando la fractura se asociaba a otras lesiones. Hubo un 
5,8% de complicaciones intraoperatorias (2 casos de rotura de aguja guía) y un 5,8% du-
rante el seguimiento. Todos los casos consolidaron, salvo uno que evolucionó a seudoar-
trosis. La media del tiempo quirúrgico empleado fue de 20 min.
Conclusiones: La osteosíntesis percutánea por vía volar es una técnica sencilla, rápida, 
con mínima morbilidad, escasas complicaciones importantes y que acelera la recupera-
ción funcional del paciente. 
© 2008 SECOT. Publicado por Elsevier España, S.L. Todos los derechos reservados.
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30 questions that are scored from 1 (no dificulty) to 5 
(unable to perform the activity). The mechanism of injury 
was a fortuitous fall in 15 cases, a sports accident  in 7, a 
road accident  in 9 and a fall in 3. Diagnosis of the fracture 
was made within the irst 48 h. In 4 cases diagnosis was 
made between 2 and 6 weeks later because of an erroneous 
init ial diagnosis (wrist  contusion or sprain) or because the 
pat ient  took that  long to seek consultat ion; these cases 
were not  included in the study.

All pat ients were studied radiographically by means of 
anteroposterior and lateral wrist  views; in cases where 
these views were not conclusive speciic scaphoid views 
were used. Surgery was performed at  3 days on average.

The osteosynthesis system used was a cannulated 
compression screw. Devices from dif ferent  manufacturers 

were used depending on surgeon preference but  these 
variat ions were not  part  of the study. 

Surgical technique

Pat ients were placed in the supine posit ion with upper limb 
ischemia on a radiolucent  hand table with the arm in 
abduct ion. Anesthesia was regional in all cases. Surgery was 
performed through a palmar approach (ig. 1). The wrist 
was placed in extension and supination and moved to ulnar 
deviat ion on the free edge of the table. This maneuver 
assists in decreasing fragment  displacement , making the 
t rapezium move dorsally thus facilitat ing guide wire 
insert ion. In all cases, cannulated screws were used that  

Figure 1 A) Placement of the wrist and point of entry. B) Placement of the 2 wires prior to drilling. One of the wires prevents 
f ragment  rotat ion during drill ing. Radioscopic cont rol.  C) Screw insert ion. Radioscopic cont rol.  D) Screw int roduct ion. It  is important  

to «feel» that  there is good interfragmentary compression. 
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had been designed for scaphoid osteosynthesis. Under 
radiographic cont rol,  a needle was placed on the skin to 
mark the direct ion of the scaphoid on the anteroposterior 
view as well as the ent ry point . Insert ion was carried out  
through an incision of less than 5 mm. It  is advisable to use 
a guide wire or, alternat ively, the metal port ion of a 
venipuncture cannula to ease the tension exerted on the 
guidewire and protect  the soft  t issues. An important  
technical requirement is to avoid an excessively palmar 
introduction of the screw since the drill may injure the 
distal fragment  of the scaphoid and prevent  a stable 
ixation. It is advisable to use a second wire that may 
prevent  fragment  rotat ion during reaming. This stabilizing 
wire is often the irst of 2 wires that must be introduced if 
it  is impossible to gain an opt imal posit ion for insert ing the 
screw; it  also serves as a reference to place the second wire 
in the right  posit ion. After the posit ion of the wires has 
been veriied radiographically, low speed burring is 
performed avoiding a possible conlict between the drill bit 
and the other wire, whereby the wire may break and an 

open approach be needed to remove the broken wire 
fragment . After the right  length has been measured, the 
screw is driven into place with the screwdriver. The screw 
should be about  4 mm shorter than the measured length to 
prevent  it  f rom prot ruding. Furthermore, it  should be 
ascertained that  the distal threads of the screw cross the 
fracture site completely to achieve good interfragmentary 
crompression. In this series, the length of the screws ranged 
from 18 to 26 mm. The skin does not normally require a 
suture but  a single st it ch may, on occasion, be useful.  The 
pat ient  was mobilized with a splint  for one week, not  
because the osteosynthesis required it as the osteosynthesis 
must  be stable in it self ,  but  because in order to provoke an 
antialgic effect and to enhance the patients’ comfort; this 
one-week delay does not interfere with adequate 
rehabilitat ion. When the splint  is removed, pat ients are 
advised to rest rict  their physical act ivit ies and contact  
sports for 4-6 weeks, although they are allowed to perform 
all kinds of everyday activities that do not require the use 
of force.

Figure 2 Fracture healing. Standard case. A) Intraoperative control. B) Intraoperative control. C) X-ray view at one year showing 
healing of the fracture. D) X-ray view at one year showing healing of the fracture.
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Results

Fracture healing was assessed from the passage of bone 
trabeculae through the fracture site as seen in the patients’ 
follow-up x-rays (ig. 2). The fracture healed in all cases 
after a mean follow-up of 7 weeks (range: 5-9), except for 
the case that  progressed to pseudoarthrosis. In this case, 
erroneous init ial screw placement  was a determining factor. 
All pat ients started performing their act ivit ies of daily living 
during the irst 2 weeks and avoided forceful activities and 
unlimited hand use until the ifth week.

Mean inal range of motion was 70° extension and 65° 
lexion as measured with a goniometer (ig. 3). Patients 
were not referred to rehabilitation following any speciic 
protocol. Standard pract ice was to begin act ive non-
weightbearing mot ion at  the second week.

Complicat ions were divided into int raoperat ive and 
postoperat ive. As regards the former, there were 2 instances 
(5.8%) of guidewire breakage. In one of these cases, the 
wire was removed without dificulty, with a tiny fragment 
remaining in the soft  t issues; in the second the broken wire 

fragment  was left  inside the scaphoid. In both cases the 
fracture healed unevent fully. In the course of the follow-up 
there were 2 complications (5.8%), one instance of transient 
dysesthesia at  the screw insert ion site that  resolved 
spontaneously at  6 months and one case that  went  on to 
develop pseudoarthrosis, which required surgery with 
graft ing and a new osteosynthesis. The pseudoarthrosis was 
due to suboptimal placement of the screw in the index 
surgery.

Discussion

The main complicat ion of scaphoid fractures is their 
evolut ion to pseudoarthrosis. This complicat ion is caused, 
above all,  by fragment  displacement ; this occurrence is 
more common when the fracture line is located in the 
proximal half of the scaphoid bone since the radio-scapho-
capitate and radio-scapho-lunate ligaments exert conlicting 
act ions from the biomechanical point  of view11,16,17.  The said 
displacement  is a risk factor for pseudoarthrosis, which 
means that assessing its magnitude or the extent of fracture 
healing with convent ional radiographs can be challenging. 
Some authors suggest  performing a computerized 
tomography to determine the magnitude of the displacement  
and the degree of fracture healing, especially when 
conservat ive t reatment  is envisaged18.  This study only 
considers convent ional radiographs, which could const itute 
one of it s shortcomings.

Undisplaced B1 and B2 fractures on Herbert’s classiication 
(oblique and complete transverse fractures) healed with 
conservative treatment at 8-12 weeks in 95% of cases2-4,11,19,  
but  funct ional recovery is achieved sooner with surgical 
t reatment 3,11,20.  In an at tempt  to shorten recovery t ime, 
these fractures started being t reated with open reduct ion 
and osteosynthesis, but open reduction is not exempt from 

Figure 3 Final range of motion. A) Flexion. B) Extension. 

Figure 4 Final appearance of the volar aspect  of the wrist  at  

the screw insert ion site. 
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associated morbidity since the surgeon could create a 
iatrogenic carpal instability, secondary to the existing injury 
to the volar radiocarpal ligaments, notably the radio-
scapho-capitate and the radio-scapho-lunate ligaments 

The aim of percutaneous osteosynthesis is to achieve 
fracture healing in less t ime than conservat ive t reatment  
and avoid the potent ial mortalit y risk inherent  in open 
reduct ion as it  causes a minute wound at  the screw insert ion 
site (ig. 4). Osteosynthesis must be compressive to prevent 
such complicat ions as delayed healing and pseudoarthrosis. 
More important  that  the type of screw employed is it s 
correct placement at the central axis of the scaphoid11,21,  
which can be achieved by using cannulated screws.

The main indicat ion of percutaneous osteosynthesis is 
undisplaced or minimally displaced fractures. In cases with 
displacement the technique can be employed in conjunction 
with arthroscopy to achieve accurate fragment  reduct ion, 

although some surgeons use arthroscopy systemat ically in 
scaphoid fractures. One of the advantages of this technique 
is that  it  is possible to make sure that  the fracture has been 
properly reduced, cont ribut ing to diagnosing other ligament  
lesions including those in the triangular ibrocartilage 
complex19,22-26.

The healing rate of scaphoid fractures obtained with this 
technique is high: some studies report rates of nearly 
100%3,9,11,19,22 (ig. 5). The type of screw used is not a 
fundamental aspect of this technique. What is important is 
that  it  should be cannulated, that  it  should provide 
interfragmentary compression and that  it  is correct ly 
placed11,12.

From the point  of view of evidence-based medicine, 
surgical t reatment  has not  been shown to be more effect ive 
than standard conservat ive t reatment  as regards healing 
t ime and complicat ions. Studies carried out  in the last  few 
years indicate that surgical treatment does have its beneits 
since its shortens healing t ime. As regards complicat ions, 
even if  their number is higher with surgical t reatment , they 
are less serious and tend to decrease as the surgeon 
advances through his learning curve1-6.  At  any rate, new 
studies are needed to delve more deeply into these issues.

Indication of this technique in subacute or late diagnosed 
fractures has been rather controversial, but the technique 
is nowadays recommended even for fractures with 4-6 
weeks’ evolution11,27.  The 2 pat ients in our series operated 
10 days post -fracture went  on to heal unevent fully, but  
were excluded from the analysis. Range of motion and 
prehensile strength experienced an initial improvement 
with surgical t reatment , but  there are studies that  do not  
show signiicant differences between the groups2,4.

Apart  from the purely healthcare-related considerat ions, 
from a inancial point of view treatment of these fractures 
by means of percutaneous ixation is considered cost-
effect ive since its global costs, including those associated 
with patients’ sick leave, are lower than those of 
conservat ive t reatment ; length of sick leave is also shorter 
in pat ients undergoing percutaneous t reatment  than in 
those undergoing conservat ive t reatment 5,11,20,28. However, 
some studies indicate that , for non-manual workers, there 
are no dif ferences in terms of length of sick leave with 
respect  to manual workers29.

A dorsal percutaneous approach can also be used for 
t reat ing these fractures. In general, it  is carried out  through 
a small incision that  allows the surgeon to cont rol the dorsal 
structures at risk (especially the extensor pollicis longus). 
In this approach, int roduct ion of the guidewire is performed 
by following the scaphoid axis in a more anatomic way than 
with the palmar approach, where the wire is int roduced in 
a more oblique orientation with respect to this axis. 
However, it must be remembered that for introduction from 
the dorsum it is necessary to hyperlex the wrist, which 
could shif t  the fragments aside. Indicat ion of a dorsal 
approach must be conined to proximal pole fractures. For 
that  reason, those types of fractures, as well as any other 
fracture addressed by a dorsal approach, have been 
excluded from this study.

Percutaneous osteosynthesis through a volar approach of 
undisplaced or minimally displaced scaphoid fractures is a 
simple technique characterized by high healing rates, low 

Figure 5 Breakage of the guidewire.
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morbidity, few signiicant complications, which signiicantly 
speeds up the patient’s functional recovery (ig. 5). 
Nevertheless, the authors of this study consider that  in 
order to obtain good results the technique must be 
performed by experienced surgeons who are familiar with 
this condit ion. 

Conlict of interests

The authors have not  received any economic help whatsoever 
to carry out  this research. Nor have we signed any agreement  
with a commercial interest  related to this study Furthermore, 
no commercial ent ity has paid or will pay any moneys to 
foundations, educational institutions or other non-proit 
making organizations the authors may be afiliated to.

References

1. Dias JJ, Wildin CJ, Bhowal B, Thompson JR. Should acute 
scaphoid fractures be ixed? A randomized controlled trial. J 
Bone Joint Surg (Am). 2005;87:2160-8. 

2. Saeden B, Tornkvist H, Ponzer S, Höglund M. Fracture of the 
carpal scaphoid: A prospect ive, randomised 12-year follow-up 

comparing operative and conservative management. J Bone 
Joint Surg (Br). 2001;83:230-4. 

3. Bond Ch D, Shin AY, Mcbride MT, Dao KD. Percutaneous screw 
ixation or cast immobilization for nondisplaced scaphoid 
fractures. J Bone Joint Surg (Am). 2001;83:483-8. 

4. Adolfsson L, Lindau T, Arner M. Acutrak screw ixation versus 
cast  immobilisat ion for undisplaced scaphoid waist  fractures. J 

Hand Surg Eur. 2001;26:192-5. 
5. McQueen MM, Gelbke MK, Wakeield A, Will EM, Gaebler C. 

Percutaneous screw ixation versus conservative treatment for 
f ractures of the waist  of the scaphoid: A prospect ive randomised 

study. J Bone Joint Surg (Br). 2008;90:66-71. 
6. Zhong-Gang Y, Zhang JB, Kan SL, Wang P. Treatment of acute 

scaphoid fractures. Systemat ic review and meta-analysis. Clin 

Orthop Relat  Res. 2007;460:142-51. 

7. Kawamura K, Chung KC. Treatment of scaphoid fractures and 
nonunions. J Hand Surg [Am]. 2008;33:988-97. 

8. Merrell G, Slade J. Technique for percutaneous ixation of 
displaced and nondisplaced acute scaphoid fractures and select  

nonunions. J Hand Surg [Am]. 2008;33:966-73. 
9. Wozasek GE, Moser KO. Percutaneous screw ixation for 

fractures of the scaphoid. J Bone Joint Surg (Br). 1991;73:138-
42. 

10. Yip HSF, Wu WC, Chang RYPl. Percutaneous cannulated screw 
ixation of acute scaphoid waist fracture. J Hand Surg [Br]. 
2002;27:42-6. 

11. Sanjuán Cervero R, Guillén Vicente M, García de Lucas F. 
Osteosíntesis percutánea de las fracturas de escafoides. Rev 

Iberoam Cir Mano. 2006;34:33-40. 

12. Irisarri C. Discusión invitada: osteosíntesis percutánea del 

escafoides carpiano: visión personal. Rev Iberoam Cir Mano. 

2006;34:41-2. 

13. Gutow AP. Percutaneous ixation of scaphoid fractures. J Am 
Acad Orthop Surg. 2007;15:474-85. 

14. Herbert TJ, Fisher WE. Management of the fractured scaphoid 
using a new bone screw. J Bone Joint Surg (Br). 1984;66-B:114-23. 

15. Rosales RS, Benseny Delgado E, Diez de la Lastra-Bosch I. 
Evaluation of the Spanish version of the DASH and carpal tunnel 
syndrome health-related quality of life instruments: Cross-
cultural adaptacion process and reliability. J Hand Surg [Am]. 
2002;27:334-43. 

16. Berger RA. The anatomy of the scaphoid. Hand Clinics. 
2001;17:525-32. 

17. Kobayashi M, Berger RA, Nagy L, Lindscheid RL, Uchiyana S, 
Rit t  M, et  al.  Normal kinemat ics of carpal bones: A three-

dimensional analysis of carpal bone mot ion relat ive to the 

radius. J Biomech. 1997;30:787-93. 
18. Lozano-Calderón S, Blazar P, Zurakowski D, Lee SG, Ring D. 

Diagnosis of scaphoid fracture displacement  with radiography 

and computed tomography. J Bone Joint Surg (Am). 
2006;88:2695-703. 

19. Slade JF, Gutow AP, Geissler WB. Percutaneous internal ixation 
of scaphoid fractures via an arthroscopically assisted dorsal 

approach. J Bone Joint Surg (Am). 2002;84-A:21-36. 
20. Van der Molen ABM, Groothoff JW, Visser GJ, Robinson PH, 

Eisma WH. Time off work due to scaphoid fractures and other 
carpal injuries in The Netherlands in the period 1990 to 1993. 
J Hand Surg [Br]. 1999;24:193-6. 

21. Trumble TE, Clarke T, Kreder HJ. Non-union of the scaphoid. 
Treatment  with canulated screws compared with t reatment  

with Herbert screws. J Bone Joint Surg (Am). 1996;78:1829-37. 
22. Slade JF, Grauer JN, Mahoney JO. Arthroscopic reduct ion and 

percutaneous ixation of scaphoid fractures with a novel dorsal 
technique. Orthop Clin North Am. 2001;32:247-61. 

23. Taras JS, Sweet  S, Shum W. Percutaneous and arthroscopic 

screw ixation of scaphoid fractures in the athlete. Hand 
Clinics. 1999;15:467-73. 

24. Whipple TL. Stabilizat ion of the fractured scaphoid under 

arthroscopic cont rol.  Orthop Clin North Am. 1995;26:749-54. 

25. Caloia MF, Gallino RN, Caloia H, Rivarola H. Incidence of 
ligamentous and other injuries associated with scaphoid 
f ractures during arthroscopically assisted reduct ion and 

percutaneous ixation. Arthroscopy. 2008;24:754-9. 
26. Slade JF, Lozano-Calderón S, Merrell G, Ring D. Arthroscopic-

assisted percutaneous reduction and screw ixation of displaced 
scaphoid fractures. J Hand Surg Eur. 2008;33:350-4. 

27. Mack GR, Wilckens JH, McPherson SA. Subacute scaphoid fractures: 
A closer look ay closed treatment. Am J Sports Med. 1998;26:56-8. 

28. Arora R, Gschwentner M, Krappinger D, Lutz M, Blauth M, Gabl 
M. Fixation of nondisplaced scaphoid fractures: Making 
t reatment  cost  efect ive. Prospect ive cont rolled t rial.  Arch 

Orthop Trauma Surg. 2007;127:39-46. 

29. Vinnars B, Ekenstam FA, Gerdin B. Comparison of direct and 
indirect costs of internal ixation and cast treatment in acute 
scaphoid fractures: A randomized t rial involving 52 pat ients. 

Acta Orthop. 2007;78:672-9.


