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ABSTRACT

Flexor tendon injury 1s the most commonly seen hand injury. Tendons are the
structures which enable the muscles to adhere to the bones and transmit the
movement starting from the muscle to the bones. They have significant role in hand
movement. As treatment method, surgical repair: (1) Primary repair, (2) Secondary
repair; techniques are used. With the scientific studies conducted, flexor tendon
morphology, kinematics, biomechanics, biological properties and tendon
improvement became quite understandable, good suturing materials were developed
and consequently successful studies regarding primary repair results were
published. Flexor tendon surgery has reached its current level with the
accumulation of knowledge obtained from the increased clinical and experimental
studies. This study addresses flexor tendon injuries and surgical treatment methods.
We achieved 76.12% full functioning fingers in the results; we obtained following
the physical treatment application that started on the 10th day after primary repair
that we performed in 67 patients who applied with acute flexor tendon Zone 1-2 and
3 incision. Flexion restriction and contracture developed in 16 patients (23.88%) at
various levels. Scar softening and revision surgery for contracture excision was
performed in 8 patients (11.94%) with Zone 2 injury due to contracture. Superficial
skin infection developed in 21 patients (31.34%) and was treated. Revision surgery
was performed in 6 patients with Zone 1 injury due to rupture occurred during
rehabilitation.
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INTRODUCTION

Two flexor tendons which are digitorum superficialis and
profundus are available in hand. The FDS adheres to middle
section of middle phalanx and FDP adheres to volar side of the
distal phalanx. The FDS tendon separates in the distal
metacarpal region and extends to distal at Proximal Inter
Phalangeal (PIP) joint level in a way in which FDP passes
through (Clavero et al., 2002; Nas, 2012). Although flexor
tendon injuries account for less than 1% of all hand injuries,
functional results are so important that they cannot be ignored
by both the patient and society (Ciloglu et af., 2012). Flexor
tendon might be injured with a blunt, sharp tool or by being
quashed or ruptured with avulsion (Polatkan, 2007). In patients
with no trauma history, spontaneous FDP tendon rupture 1s
thought to be resulting from chronic damage in tendon
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associated with patient’s profession (Nas, 2012). Flexor tendon
injury of the hand might be open or closed (Clavero et al,
2002). Spontaneocus tendon rupture pathogenesis is not clear
and depends on various factors (Bois et al., 2007). The most
common injury mechanism in spontaneous flexor tendon
rupture is the resistance by hand against the flexion movement
(Nas, 2012; Simman and Fietti Jr., 2000). Flexor tendon injury
is separated into 4 types; tendon retraction is at metacarpal
level in type 1 and PIF is at joint level in type 2. In type 3,
considerable bone fragment avulsion is observed. Inaddition
to type 3, in type 4, FDP tendon avulsion is observed from
fracture fragment (Clavero et al, 2002; Nas, 2012). It is
possible to prevent postoperative adhesions with suitable
atraumatic surgery technique and starting to early controlled
movement and positive results might be obtained
{Ciloglu et al, 2012). Tendon rehabilitation aims to prevent
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tendon rupture and contractures, to stimulate tendon healing,
promote active and passive range of motion, maintain joint
range of motion in healthy joints of upper extremity, to reach
pre-injury functional level (Aydemir and Yazicioglu, 2011).

Deep Finger Flexor (DFF) tendons, Superficial Finger
Flexor (SFF) tendons, tendon cuff, annular (A} and cross
pulleys are available within the flexor system {Bayram and
Herdem, 2003). Basic flexors of hand wrist are Flexor Carpi
Radialis (FCR) and Flexor Carpi Ulnaris (FCU) muscles. Long
hand flexors and palmaris longus provide help. Main {lexors
of fingers are Flexor Digitorum Superficialis (FDS) and Flexor
Digitorum Profundus (FDP) muscles (Elhan, 1997) primary
flexors of metacarpophalangeal joints are intrinsic muscles of
the hand. The FDPs pull three hand joints to flexion since they
adheretothe distal phalanx floors. Since they adhere to middle
phalanx floors, FDSs do not have impact on DIF joints. This
anatomical difference can be used in the evaluation of
functions between FDP and FDS (Ay et al, 2012)
International Federation of Societies for Surgery of the hand
separated flexor tendons into five anatomical classes
(Aydemir and Yaziciogly, 2011; Stewart, 1992; Kleinert et al.,
1981). Zone 5 is in the {orearm. It extends from 1/3 distal of
the forearm to the proximal of flexor retinaculum (Polatkan,
2007, Stewart, 1992; Van Strien, 1990). All incised structures
should be repaired individually. Post reparative functional
results are quite good (Bayram and Herdem, 2003; Tsuge,
1989 Strickland, 1993). Zone 4 is located in the region of
carpal tunnel below the transverse carpal bond. Tt extends from
transverse carpal canal distal to proximal (Polatkan, 2007).
Functional results are better compared to Zone 2. Good
rehabilitation programme 1s required (Bayram and Herdem,
2003). Zone 3 1s the region which extends to Al pulley 1n the
distal of carpal tunnel between distal palmar flexion (Aydemir
and Yazicioglu, 2011; Polatkan, 2007). The injuries in this
region heal easier due to sufficient bleeding and absence of
fibroosseous tunnel (Ay et al, 2012). Zone 2 is located at
middle level of distal palmar {lexion and middle phalanx
(Ay et al, 2012). The name of the region called as “No man’s
land” by Bunnel has been changed as “Skilled man’s land”
(Bayram and Herdem, 2003; Ay et al., 2012). Neurovascular
structures frequently accompany injuries. Additional incisions
are required for the repair (Bayram and Herdem, 2003).
Zone 1 extends from adhesion place of FDS to proximal
phalanx to adhesion place of FDP to distal phalanx and
synovial sheath ends in this region (Ay et al., 2012). Zone 1
injury is the avulsion from the adhesion point of deep flexor
tendon in distal phalanx and leads to flexion loss in finger tip
(Leddy and Packer, 1977). Surgery is the prioritized method.
Tendon should be explored and fixed to the distal phalanx
(Vigowroux et al., 2006). Tendon graft is required in delayed
cases (Ay et al, 2012).

It is possible from radiological examinations, while in MR
examination normal ligaments and ten examine tendon
integrity with Ultra Sound (US) and Magnetic Resonance
(MR) imaging (Nas, 2012) dons indicate low signal changes
in all sequences, increased signal change is observed during
damaging in these structures (Clavero et al., 2002). In US,

WWW.ansinet.com

tendon rupture is monitored as tendon continuity loss
(Nas, 2012). MR examination facilitates pre-operative surgical
planning and approach (Agarwal, 2004). US can be used
pre-operatively in evaluating tendon rupture and determine
proximal section of the rupture (Lee et al., 2000).

Strict rules are followed in the surgery of flexor
tendon injury (Bover et al., 2002). As the suturing material,
non-absorbable stranded sutures should be used. It is important
to repair tendon sheath (Elliot, 2002). This repair minimizes
mechanic malfunctioning of the repaired tendon and
contributes to healing by nourishing synovial liquid tendon
within the sheath (Beredjiklian, 2003). Post-tendon operation
rehabilitation is as important as the technique applied in the
surgery in achieving success (Bayrietal., 1993; Kaplan, 2008;
Ay et al., 2012). If contraindication is not available in flexor
tendon injuries, urgent surgical treatment is the prioritized
method today. Another accepted application is repairing both
tendons nstead of repairing only DFF in incision of DFF and
SFF together (Bayram and Herdem, 2003). In cases when
tendon injuries are not or cannot be treated early, the problem
1s solved with attempts like delayed primary repair, secondary
repair, free tendon graft or two step tendon repair. In the
presence of serious scar in the fingers, more complex
reconstructive procedures are required (Green and Niebauer,
1974; Komanduri et al., 1996; Duran and Hauser, 1975).
Magnifier tool (loop) should be used during surgical
application. Atraumatic surgery should be performed by
avoiding hard tools, appropriate suturing materials and
suturing techniques that do not upset the tendon nourishment
should be preferred (Silfverskiold and May, 1994).

Following the flexor tendon repair, various hand surgeons
recommend the repair of tendon sheath. Sheath repair has
advantages and disadvantages. The advantages include
prevention of extrinsic adhesiveness, increasing synovial
nourishment, contributing to the reconstruction of tendon.
Disadvantages include difficulty in sheath repair and that
repair sheath prevents tendon slide (Saldana et al., 1987).
Flexor Pollisis Longus (FPL) tendon repair and follow up is
not different from finger flexors. Generally, it is easier to carry
tendon proximal to incision line. The pulleys should be
protected. Tendon repair is performed in line with the basic
principles. If the incision 1s 60% below the tendon thickness,
no repair is required. In incisions above 60%, repair indication
like full incision is available. Malfunctions and late ruptures
associated with partial incisions that are not repaired might
occur (Bayram and Herdem, 2003; Chow and Yu, 1984;
Grewal et al., 1999). The aim of this study was the address
flexor tendon injuries and surgical treatment methods.

METHODOLOGY

All patients underwent detailed physical examination and
graphs were taken when patients applied. Since all injuries
were open, wound exploration was performed with a simple
sterile tool and tendon pathologies were observed. One gram
cefazolin sodium and 160 mg gentamicin prophylaxis were
administered to all patients. At the time of emergency
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application, the injury on which local anaesthesia was applied
and irnigated with baticon and pressured serum physiologic. In
addition to various local anaesthesia, digital block and axillar
block methods applied under operation room conditions,
sedation was performed. All the wounds were explored in the
right way and incisions were expanded in some patients. The
whole trauma field was washed with baticon and irrigated with
serum physiologic. Tendon was found without damaging the
ends and primary repair was performed with six-stranded
suturing method in a way which did not give harm to tendon
circulation. Tendon synovial sheath was repaired in all cases.
Tendon stability, vein nerves in traumatic area were
controlled, damaged pulleys were repaired. Bone avulsion was
detected in 13 mnjuries in Zone 1 and repair was achieved
with the sutures passed through the bone. Prolen suture
with non-absorbable atraumatic needle was employed in
tendon and skin repair in all patients. Upon completing the
skin repalr of all patlents 125 mg rifampicin injection was
made in tendon repair region. Plaster splint that keeps the
metacarpophalangeal joints at 60-degree flexion was fixed in
all patients. Postoperative antibiotics prophylaxis continued
and patients were followed from the clinic. All patients were
taken to controlled rehabilitation program on the 14th
postoperative day.

RESULTS

Sixty seven patients with flexor tendon incision applied to
our clinic due to emergency trauma on various dates
were included inthe study. All of the incisions are in acute
Zone 1-3 regions. The age interval of our patients was 18-46
(the mean age is 31.7). Thirty eight of the incisions were in
Zone 1, 17 are in Zone 2 and 12 are in Zone 3. In 21 patients
flexor digitorum superficialis and in 46 patients flexor
digitorum profundus injuries were detected. Thirty five of the
njuries were dirty injuries associated with occupational
accidents. Patients didnothave fracture, vein and vessel injury
along with incision. No systemic disease was found in the
interviews conducted with the patients. Twenty six patients out
of 67 (38.80%) are chromc smokers.

We achieved 76.12% full functionming fingers in the results
we obtained following the physical treatment application that
started on the 10th day after primary repair that we performed
in 67 patients who applied with acute flexor tendon Zone 1-2
and 3 incision. Flexion restriction and contracture developed
in 16 patients (23.88%) at various levels. Scar softening and
revision surgery for contracture excision was performed in 8
patients {11.94%) with Zone 2 injury due to contracture.
Superficial skin infection developed in 21 patients (31.34%)
and was treated. Revision surgery was performed in 6 patients
with Zone 1 imjury due to rupture occurred during
rehabilitation. All the patients were enabled to use their hands
actively within 2.5 months in average.

DISCUSSION

Two flexor tendons known as flexor digitorium
superficialis and profundus are available in the hand. The FDS
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adheres to middle section of the middle phalanx; FDP adheres
to volar side of the distal phalanx. FDS tendon separates in the
distal metacarpal region and extends to the distal in a way in
which FDP passed through at joint level (Clavero et al., 2002;
Nas, 2012). It is difficult for the tendons to heal following the
injury without surgical application. Since tendons are made up
of living cells and connective tissue, healing starts with the
cells coming from inside and outside when tendon ends are
brought together. Postoperative splinting necessary for tendon
healing and rehabilitation protocols applied for gliding again
1s of great importance in tendon injuries {(Polatkan, 2007).

When patients with 76.12% full finger flexion obtained
from 67 patients in our study is concerned, that 50 patients
have Zone 1 and Zone 3 tendon injuries contributed to the
result positively due to healing potential. Starting physical
treatment at an early period is important. In the event that
physical treatment is not started timely, it is difficult to
regain  the movements later (http://’www elcerrahi.com/
hasta-bilgilendirme/60-fleksor-tendon-yaralanmalan. html,
access date: 03.07.2014). All the patients included in this
study were enabled to use their hands actively within 2.5
months in average. For sportsmen returning to spor in short
time 1s very important. In another our study, the sportsmen
with hand phalangeal fracture, we returned the patients in 3-6
weeks to spor and we mentioned the importance of returning
to spor in short time. The time need for full hand fuction in
this study 1s 2.5 months and this time 1s long compared to the
patient with phalengeal fractures in our another study
{Catikkas et al, 2014). In ancther our study, we treated
38 sportsmen having scaphoidal fractures and we obtained
union in all patients with our treatment. The success rate of
union was 100% in our study. We thought this high success
rate was because of all our patients were sportsmen
(Yaman etal., 2014). In this study, we don’t have sportmen in
our patients so we think this effects the results of having full
functioning finger negatively.

Primary repair of ruptured tendons in this study was
performed with six-stranded suturing method in a way which
didnot give harm to tendon circulation. In another study about
suturing techniques of tendons, the new modified Tsuge
sutures described in the study have evident higher tensile and
breaking forces compared to other four-strand core suture
techniques, suggesting, in turn, that this new techmque s a
good alternative for flexor tendon repairs in clinical
applications (Chen et al, 2014). We didn’t use different
suturing techniques in this study, so we can not compare the
results of suturing techniques.

In a different study, they showed that 1bupr0fen with an
anti-inflammatory dose was effective in improving the range
of motion of the involved fingers joints after flexor
tendon injury (Rouhani et al, 2013). We didn’t give any
anti- 1nﬂammatory drug to our patlents it may be helpfull for
improving the range of motion.

Ina study about effect of phototherapy with light-emitting
diodes (890 nm) on tendon repair: An experimental model
in sheep. They showed that phototherapy with 890 nm
light-emitting diodes decreases the inflammatory process
(De Mattos et al., 2014). In my study, phototherapy may be
used also.
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In a study about the use of hyaluronic acid after tendon
surgery and in tendinopathies. They observed that after flexor
tendon surgery, a greater total active motion and fingers
function, with an earlier return to work and daily activities,
were observed (Abate ef af., 2014). It may be helpfull but we
didn’t use hyalurcnic acid molecule in our study.

About Platelet-Rich Plasma (PRP) usage for tendon
healing, we don’t have any experience and in the literatire
they say PRP do not significantly improve ultimate tensile
strength. PRP-treated tendons exhibited trends towards
reduced healing, including a significant reduction in cell
counts as well as a smaller increase in collagen deposition over
time as compared to controls. Further study is needed to
determine the precise effect of PRP on intrasynovial flexor
tendon repairs (Kollitz et al, 2014).

Revision surgery was required in 8 patients out of
17 patients with Zone 2 injuries due to scar tissue adhesion
and it contributed to the result negatively. The rupture
occurred in the repair in 6 patients with Zone 1 regions during
rehabilitation necessitated revision surgery and contributed to
the result negatively. The deficiency in the rehabilitation due
to pain secondary to the skin infection contributed to the result
negatively in 21 patients. Twenty six of the patients (38.80%)
were chronic smokers and it contributed to the results
negatively due to low healing potential. Thirty five of the
injuries (52.23%) are dirty and we believe that it contributes
negatively to the result. We benefitted from the positive
impacts of early rehabilitation (http//www elcerrahi.com/has
ta-bilgilendirme/60-fleksor-tendon-yaralanmalari html, access
date: 03.07.2014).

Although overwhelming majority of the cases are dirty
njuries, no deep infection development demonstrates the
importance of the protocol we applied for such injuries. That
study includes only acute traumatic patients and does not
include spontaneous and chronic cases is the drawback of our
study. Studies including a series of cases by various surgeons
are neceded. We believe that the results of the patients with
systemic disease and connective tissue problem are important.
Non-inclusion of sharp injuries and partial tendon injuries is
the limitation of our study.

CONCLUSION

The muscles helping the fingers be flexed inward are
called as flexor muscles. They are connected to finger bones
with the structures called as tendon that look like the cordon
originating from the available muscles in the forearm.
Following the deep incisions that occur in the fore arm, wrist,
hand and fingers flexor tendon injuries might develop.
Anatomically, flexor tendons progress very closely with vein
nerve structures on hand. Therefore, in the injuries occurring
in the palm, nerve and vein structure injuries are common
along with flexor tendon injuries. Tendon ends might not be
found easily in the incision region. When flexor tendon
incision oceurs, the patient cannot flex his/her fingers. If the
tendon 1s not completely incised, patient might flex his/her
hand. This case is generally painful. If tendon ends cannot be
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brought against each other surgically, improvement cannot be
achieved. If tendon incision repair is delayed, tendon is
shortened depending on the muscle contraction to which
tendon 1s attached and it may not be possible to bring tendons
against each other. Protecting the tunnels which are called as
pulleys, through which tendons in the hands pass 1s of utmost
importance in order {or the tendons to perform their functions
following the recovery. In our study, we underlined the
importance of early physical treatment in treating flexor
tendon injury. We achieved 76.12% full functioning fingers.
Flexion restriction and contracture developed in 16 patients
(23.88%) at various levels. It is worth pointing out that no
deep infection developed with the scar treatment that we
applied successfully in the flexor tendon injury treatment
which has an important place in traumatic emergency patients
although overwhelming majority of the patients have dirty
injuries. All the patients were enabled to use their hands
actively within 2.5 months in average.

ACKNOWLEDGMENTS

The first author acknowledges Aylin Zekiodlu and Ali
Serdar Ytcel for giving support in the translation and
summarization of the sources used in the research in addition
to literature support.

REFERENCES

Abate, M., C. Schiavone and V. Salimi, 2014. The use of
hyaluronic acid after tendon surgery and in
tendinopathies. BioMed. Res. Int., 10.1155/2014/783632

Agarwal, P., 2004, Closed rupture of the flexor digitorum
profundus tendon of little finger: A case report.
Indian J. Plast. Surg., 37: 71-73.

Ay, 3., D. Guner, U Bektas and M. Demirtas, 2012.
[Tendon injuries of the hand in athletes] TOTBID
Dergisi, 11: 201-213, (In Turkish).

Aydemir, K. and K. Yazicioglu, 2011. Ust ekstremite tendon
yaralanmalarimn rehabilitasyonu. [Rehabilitation of the
tendon injuries of the upper extremity]. J. Phys. Med.
Rehabil. Sci., 14: 1-6.

Bayram, H. and M. Herdem, 2003. Treatment of acute flexor
tendon injuries, TOTBID. Turk. Soc. Orthopaedics
Traumatol. J., Vol. 2, No. 3.

Bayn, O., O. Polatkan, C. Gurbuz, U. Kantarci and S. Cepel
et al., 1993, Modified duran method in rehabilitation of
flexor tendon injuries. El Cerrahisi ve Mikrocerrahi
Dergisi, 1: 22-25.

Beredjiklian, P K., 2003. Biologic aspects of flexor tendon
laceration and repair. J. Bone Joint Surg., 85-A: 539-550.

Bois, A.J., G. Johnston and D. Classen, 2007. Spontaneous
flexor tendon ruptures of the hand: Case series and review
of the literature. J. Hand Surg. Am., 32: 1061-1071.

Boyer, M1, JW. Strickland, D.R. Engles, K. Sachar and
F.I Leversedge, 2002. Flexor tendon repair and
rehabilitation: State of the art in 2002. J. Bone Joint
Surg., 84: 1684-1706.

| Volume 18 | Issue 1 | 2015 |



Pak J. Biol Sci., 18 (1): 32-36, 2015

Catikkas, F., A.S. Yucel, C. Yaman, G. Herguner and B. Kilic,
2014, Hand phalanx fravtures in the sportsmen.
Int. Refereed J. Orthopaedics Traumatol., 1: 17-33.

Chen, J., K. Wang, F. Katirai and Z. Chen, 2014. A new
modified Tsuge suture for flexor tendon repairs: The
biomechanical analysis and clinical application. J. Orthop.
Surg Res., Vol. 9. 10.1186/513018-014-0136-x.

Chow, S.P. and O.D. Yu, 1984. An experimental study on
incompletely cut chicken tendons-a comparison of two
methods of management. J. Hand Surg., 9-B: 121-125.

Ciloglu, N.S., A. Oncel and M. Tercan, 2012. Tki asamali
tendon rekonstruksiyonu: 31 Hastanin  retrospektif
degerlendirilmesi. [Two-stage flexor tendon
reconstruction: Retrospective analysis of 31 patients].
Turk. Plast. Surg., 20: 10-13.

Clavero, J.A., X. Alomar, JM. Monill, M. EHsplugas,
P. Gelano, M. Mendoza and A. Salvador, 2002. MR
imaging of ligament and tendon injuries of the fingers.
Radiographics, 22: 237-256.

De Mattos, LHIL., LEC. Alvarez, ALM. Yamada,
C.A. Hussni, C.A. Rodrigues, M.J. Watanabe and A.1..G.
Alves, 2014. Effect of phototherapy with light-emitting
diodes (890 nm) on tendon repair: An experimental model
in sheep. Lasers Med. Sci., 30: 193-193.

Duran, R.J. and R.C. Hauser, 1975. Controlled Passive Motion
Following Flexor Tendon Repairs in Zone 2 and 3.
In: AAOS Symposium on Tendon Surgery in the Hand,
Hunter, JM. and L H. Schneider (Eds.). C.V. Mosby
Co., St. Louis, Missouri, pp: 105-114.

Elhan, A, 1997. Anatomy Facia and Muscles of Hands. Gunes
Tip Bookstores, Ankara, pp: 246-251.

Elliot, D., 2002. Primary flexor tendon repair-operative
repair, pulley management and rehabilitation. J. Hand
Surg. Br., 27: 507-513.

Green, W.L. and J.J. Niebauer, 1974. Results of primary and
secondary flexor-tendon repairs in no man's land. J. Bone
Joint Surg., 56-A:1216-1222.

Grewal, R., S.5. Saw., J.A. Bastidas., K.J. Fischer and
D.G. Sotereanos, 1999. Passive and active
rehabilitation for partial lacerations of the canine
flexor digitorum profundus tendon in zone II. J. Hand
Surg., 24-A: 743-750.

Kaplan, I, 2008. Flexor tendon injuries, 1st Prof. Dr. Ridvan
Ege Hand Surgery Course, Lecture Notes.

Kleinert, HE., S. Schepel and T. Gill, 1981. Flexor tendon
injuries. Surg. Clin. North Am., 61: 267-286.

Kollitz, K M., EM. Parscns, M.S. Weaver and J.1. Huang,
2014. Platelet-rich plasma for zone 11 flexor tendon repair.
Hand, 9: 217-224.

Komanduri, M., C.S. Phillips and D.P. Mass, 1996. Tensile
strength of flexor tendon repairs in a bynamic cadaver
model. . Hand Surg., 21-A: 605-611.

WWW.ansinet.com

Leddy, I.P. and JW. Packer, 1977. Avulsion of the profundus
tendon insertion in athletes. . Hand Surg. Am., 2: 66-69.

Lee, DH., ML. Robbin, R. Galliott and V.A. Graveman,
2000. Ultrasound evaluation of flexor tendon lacerations.
J. Hand Surg. Am., 25: 236-241.

Nas, O.F., 2012. Tip 1 spontan bilateral 5. flexor digitorum
profundus tendon rupturu: Olgu sunumu. [Type 1
bilateral spontaneous rupture of the 5. Flexor digitorum
profundus tendon: A case report]. Med. Bull. Sisli Etfal
Hospital, 46: 221-224.

Polatkan, S, 2007. Elin tendon varalanmalarinin
rehabilitasyonu. [Principles of rehabilitation in tendon
injuries of hand]. Turk. J. Phys. Med. Rehabil , 53: 23-26.

Rouhani, A., A. Tabrizi and E. Ghavidel, 2013. Effects
of non-steroidal anti-inflammatory drugs on flexor
tendon rehabilitation after repair. Arch. Bone Joint
Surg., 1: 28-30.

Saldana, M.J.,PX. Ho, D.M. Lichtman, J. A Chow, S. Dovelle
and [..J. Thomes, 1987 Flexor tendon repair and
rehabilitation in zone II open sheath technique versus
closed sheath technique. J. Hand Surg., 12-A: 1110-1114.

Silfverskiold, K L. and E.J. May, 1994. Flexor tendon repair
in zone IT with a new suture technique and an early
mobilization program combining passive and active
flexion. J. Hand Surg., 19-A: 53-60.

Simman, R. and V.G. Fietti Jr., 2000. Closed rupture of the
flexor digitorum profundus tendon of the left ittle finger.
Hosp. Physician, 36: 55-57.

Stewart, K.M., 1992, Tendon Inmjuries. In: Concepts in
Hand Rehabilitation, Stanley, B.G., SM. Tribuzi and
M. Malick (Eds). FA Davis Co., Philadelphia,
ISBN-13: 978-0803680920, pp: 353-392,

Strickland, I W, 1993, Flexor tendon repair: Indiana method.
Indiana Hand Center Newslett., 1: 1-12.

Tsuge, K., 1989 Flexor Tendon Injury: Principles
of Treatment. In: Comprehensive Atlas of Hand
Surgery, Tsuge, K. and RR. Kanauja (Eds.).
Year Book  Medical Publishers Inc., Chicago,

ISBN-13: 9780815188810, pp: 325-339.

Van Strien, G., 1990. Postoperative Managment of Flexor
Tendon Injuries: Surgery and Therapy. In: Rehabilitation
of the Hand, Hunter, JM., L.H. Schneider, E.J. Mackin,
A.D. Callahan (Eds.). CV Mosby Co., St Lous, Missouri,
ISBN-13: 9730801624728, pp: 390-409.

Vigouroux, L., F. Quaine, A. Labarre-Vila and F. Moutet,
2006. Estimation of finger muscle tendon tensions and
pulley forces during specific sport-climbing grip
techniques. J. Biomech., 39: 2583-2592.

Yaman, C., A.S. Yucel, B. Kilic, F. Catikkas and G. Herguner,
2014. The scaphoid fractures in sportsmen and
treatmant methods. Int. Refereed I. Orthopaedics
Traumatol., 1: 1-16.

| Volume 18 | Issue 1 | 2015 |



	PJBS.pdf
	Page 1


