International Journal of Orthopaedics Sciences 2020; 6(3): 912-917

International Journal of

Sciences

E-ISSN: 2395-1958
P-ISSN: 2706-6630

1JOS 2020; 6(3): 912-917
© 2020 1JOS

W ww.Orthopaper.com
Received: 16-07-2020
Accepted: 12-08-2020

Dr. Rohit Kewat
Consulting Orthopedician,
Department of Orthopedics,

Vedant Hospitals, Chinchwad,

Maharashtra, India

Corresponding Author:

Dr. Rohit Kewat

Consulting Orthopedician,
Department of Orthopedics,

Vedant Hospitals, Chinchwad,

Maharashtra, India

Outcomes of tension band suturing modified with
needle fixation in dorsal fingertip injuries

Dr. Rohit Kewat

DOI: https://doi.org/10.22271/ortho.2020.v6.i3n.2300

Abstract

Background: Injuries to the dorsal elements of the fingertip arise both out of occupational and non-
occupational causes leading to considerable morbidity. The increasing use of mechanized tools both at
home and work has also contributed to an increase in such injuries. The management of such injuries
involves protecting the nail bed, achieving effective wound healing and return to pre-injury employment.
Methods: Fifty-eight patients were included in this study. All the patients were managed on out-patient
basis with tension band suturing (TBS). Instead of a K-wire, an 18G needle was used. Patients requiring
general anesthesia, loss of nail, with amputations of the volar pulp and associated injuries of the same
limb were excluded from the study. Epidemiological data such as type of injury (occupational or non-
occupational), demand type (high-demand type or low-demand type) and time taken to achieve pre-injury
employment was collected.

Results: The average time to suture and implant removal was between three to four weeks. Two patients
required early removal due to infection. All patients resumed their pre-injury occupation.
Epidemiological results can be enumerated as follows. 1.Mean age — 31.74 years 2.0ccupational injury
vs. Non-occupational injury (36 vs. 22) 3.High demand type vs. Low demand type (38 vs. 20) and
4.Time off work in High demand type vs. Low demand type (38.21 days vs. 33.35 days).

Conclusion: The technique of tension band suturing is an efficient outpatient treatment method. The use
of an 18 G needle instead of a K-wire provides good results, avoids the need of mechanized drills and
provided a suitable alternative in centers with limited resources. The time off work depends on the
patient’s occupation and ranges from 33.35 days to 38.21 days. All patients returned to their pre-injury
employment.
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Introduction
Injuries to the dorsal elements of the fingertip are reported to occur in about 15-24 percent of
fingertip injuries M. Of all the accidents reported to the emergency about 10 percent involve
the hand. These also account for about two thirds of hand injuries in children 4. Associated
fractures of the phalanx are seen in about 50 percent of such injuries 2. The fingertip is a
specialized locomotor organ consisting of the volar and dorsal surfaces. Its usage ranges from
pulling a trigger with one finger tip, to holding a pen or a brush with two finger tips and
playing a musical instrument or reading in Braille with multiple fingertips.Unfortunately,
given the important role of the finger in activities of daily living, the impact of an amputation
can be devastating [ 41,
The volar surface is rich in Pacinian cells, Meissner’s corpuscles and Merkel cells which
provided detailed touch and feel sensations. The dorsal surface is made of the nail fold, nail
bed and nail plate which protects the pulp. (Figure 1) The germinal matrix of the nail is the
tissue that is responsible for the production of the cells that form the nail plate Bl The sterile
matrix lies beneath the nail plate, eponychium is the small band of epithelium that extends
from the posterior nail wall up to the base of the nail and hyponychium is the epithelium
located beneath the nail at the junction between its free edge and the skin of the fingertip 1.
The most common cause of fingertip injuries is blunt trauma 61, However in occupational
setups handling of sharp instruments and power tools has also lead to a rise in lacerating
injuries to the fingertip. These include both work related and household injuries. Lacerations to
the fingers account for nearly half of non-work-related injuries [ &,
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However, such injuries regardless of the causing trauma do
lead to significant time off work leading to loss of pay in
individuals involved in all forms of profession.

The recommended treatment of dorsal disruptions of the
finger tip is evacuation of the subungual hematoma,
meticulous repair of the nail bed, reduction and stabilization
of the fractures of the distal phalanx and approximation of the
volar pulp with repositioning of nail or use of an artificial
stent [2.5 13141 However, It has been reported that the primary
repair of nail bed lacerations is probably not necessary. There
is a firm natural bond between the nail plate, sterile matrix
and the periosteum of the distal phalanx and removal of the
nail plate is not recommended 1. If the nail plate is partially
avulsed but is firmly attached to the nail matrix, exploring the
nail bed is difficult and probably unwarranted and can even
result in poor results [0 1 12 |n 1996, Bindra originally
described the tension band suturing technique which is a
closed technique without the need of any formal nail bed-
repair and yielded good results 3. H patankar further
modified the technique by using a k-wire to fix the associated
phalanx fractures 14, In this series a 18G needle is instead of
k-wires, due to its easy availability, factory sealed sterility
and non-requirement of mechanised drills for insertion.
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Fig 1: Anatomy of the fingertip.

Methods

We treated a total number of 58 fingertip injuries involving
injuries to the dorsal elements of the fingertip. In patients with
associated distal phalanx fractures, a sterile 18G needle was
used to fix the fracture under fluoroscopy. All the patients
were operated on out-patient basis under digital ring block.
Patients requiring general anaesthesia, loss of nail, with
amputations of volar pulp and associated injuries of the same
limb were excluded from this study.

The patients were also evaluated for the average time off
work resulting from these injuries. They were asked details
about the type and nature of their occupation. The average
days taken by the patient to resume pre-injury occupation was
also noted. Their occupation type was classified as high
demand and low demand type. Occupations such as desk and
typing jobs, food industry jobs, technical and machine jobs,
garage workers which require constant usage of both hands
were classified as high demand type. Whereas occupations
such as teachers, homemakers, supervisors which can be
carried out without one uninjured hand with certain
limitations were classified as low demand type.

Operative Procedure
The patients are evaluated in the emergency and the digit is
checked for bleeding, loss of tissue and contamination. A
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primary wash with normal saline can be carried out under
local anaesthesia and the digit be placed in a cotton dressing
before getting the necessary x-rays to confirm associated
fractures of the distal phalanx. After necessary counselling
and consent, the patient is tested for sensitivity to local
anaesthesia by a skin test. The affected digit is placed under
digital ring block with local anaesthetic. The limb is then
cleaned, painted, draped and placed on a side table under all
aseptic procedure. A rubber tourniquet applied to the base of
the digit is usually enough. The injured fingertip is then
assessed for partial or total avulsion of nail. In case partial
avulsion the nail is not removed from the nail bed, rather the
wound is cleaned well and the nail repositioned in to the nail
bed. (Figure 2, 3) In total avulsions, the nail bed is cleaned
well with removal of haematoma and contaminants. The
avulsed nail is the repositioned anatomically in to the nail
bed. In cases with associated fracture of the distal phalanx,
fracture is reduced under fluoroscopy and an 18G sterile
needle is passed retrograde from the tip of the finger to secure
fracture reduction. A gentle clockwise screwing motion of the
needle tip over the distal phalanx enables entry in the bone
cortex. (Figure 4, 5)

Fig 2.

Fig 4.
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Fig 5.

Once the fracture is secured, the syringe end of the needle is
cut off and vertical figure of ‘8’ suture is placed with a nylon
3-0. (Figure 6, 7) The suture is started about 5 mm proximal
to the eponychium but distal to the distal dorsal finger crease
and crossed over to the other side. (Figure 8) It is then crossed
over the nail to re-insert into the finger pulp from the
diagonally opposite side. (Figure 9)

Fig 8.

www.orthopaper.com

Fig 9.

The suture is removed from the other end of the finger pulp,
passed again over the nail to complete the loop dorsally.
(Figure 10) If required single sutures can be placed at the
periphery, dorsally or volarly. (Figure 11) Care must be taken
to avoid deep suture bites and tension on the suture line which
may either damage the blood vessels or lead to pressure
necrosis. After achieving satisfactory repair, the wound is
cleaned and sterile dressing applied. (Figure 12) A removable
splint is trimmed and applied for additional stabilisation.
(Figure 13)

Fig 10.

Fig 12.
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Fig 13.

Fig 14.

Observation and Results

A total of 58 fingertips were treated as a part of this study
aged between 18 to 58 years with mean age at 31.74 years.
The incidence of these injuries as per life decades can be
visualized here. (Table 1) Average time to suture removal was
about three to four weeks. Two patients underwent early
suture removal due to wound infections. Both were managed
with regular dressing, splinting and oral antibiotics. Rest all
patients healed well with good nail formation. We did not
monitor bone healing as suggested similar study by Memon et
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The patient can be discharged the same day with analgesics
and followed up for dressing after 3 days. No prophylactic
antibiotics were started. A study of the use of prophylactic
antibiotics after fingertip amputation concluded that routine
prophylactic use of antibiotics does not reduce the rate of
infection after fingertip amputations. In the study, 29 patients
were randomly assigned to the no-antibiotic group and 27 to
the antibiotic group, but at follow-up, there was no infection
in either group. ®® Dressing is changed every 3 days in the
first week and then once weekly. (Figure 14, 15) The removal
of the suture and the needle is done on outpatient basis at 3-4
weeks. The removable finger splint is continued for another
two weeks but the patient is allowed self removal and both
active and passive mobilisation of the finger.

Fig 15.

al. [®1 The sexual predisposition of such injuries can be
visualised here. (Table 2) The average time off work
depended on the location of injury and the type of occupation.
The occupational and non-occupational injuries can be
depicted here. (Table 3) The patients were also categorised
into high demand type and low demand types. (Table 4) The
average time off work in low demand type was 33.35 days
and the average time off in the high demand type was 38.21
days.

Table 1: Incidence of injury in Decades
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Table 2: Sexual predisposition

SEXUAL
PREDISPOSITION

B Male

B Female

Table 3: Occupational predisposition

CAUSE OF INJURY

M Occupational
injuries

® Non-Occupational
injuries

Table 4: High vs Low demand type

DEMAND TYPE

M High demand type

M Low demand type

In occupational injuries about the most common type of
injury was related to jobs which required use of power tools
(291 plunt trauma following fall of heavy object % and
miscellaneous injuries [ were such as sharp lacerations from
instruments. The main causes of non-occupational injuries
were door entrapments [9 kitchen related injuries B! and
miscellaneous injuries such casual sports, vehicular trauma 1,
None of the patients had to change their pre-injury occupation
in this study.

Discussion

The fingertip injuries to the dorsal elements can lead to
significant morbidity to the patient. An intact digital tip
without the dorsal support of nail may be incapable of
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performing delicate tip functions 1. The nail grows distally
due to pressure exerted by an expanding cell mass beneath the
nail fold. The fold compresses and forms the nail. Permanent
damage to the nail fold or bed results in deformity and
impaired function. These injuries can be well managed with
figure of ‘8’ tension band suturing with k-wires (41, There are
also reports of

Indifferent or poor results following nail bed repair [** 121, Use
of transverse figure-of-eight sutures for the fixation of the
avulsed nail is also recommended by some authors 71,

In this study, the k-wire was replaced with an 18g needle for
the fixation of the distal phalanx fracture. The availability of
the needle was easy and multiple vendors. The method of
fixation did not require the use of any mechanized drill. At the
same time the needles were factory sealed and sterile which
helped avoid autoclaving of the implants.

Of the total patients, the ratio of male to female patients was
found to be 3.4:1. These findings were consistent of the
suggestion of Reid et al. who suggested that in patients aged
more than 15 years, males were about 4 to 8 times more
commonly affected than females 61,

The average age of the patients was found to be at 31.74
years. This owing to the fact that majority of the patients
reported these injuries at their place of work. In this study,
about 21 patients (38 percent), reported power tool injuries
related to work. Conn et al. reported that power tool users
aged greater than 15 years were most likely to lose parts of
one or more fingers and were the most common patient group
presenting to hospital EDs with finger amputations €1, The
most common cause of non-occupational injury was found to
be door entrapment [© 8. The average time off work was
found to be higher in patients with high demand type
occupations (38.21) and lower in patients with low demand
types (33.35).

The technique of tension band suturing is simple, effective
and with a short learning curve. The use an 18G needle as a
substitute for k-wire fixation, for treatment of the associated
fractures of the distal phalanx, without the need of
mechanised drills has made the technique more versatile and
has resulted into similar results. The technique also avoids the
formal repair of the nail bed, and results into uneventful
healing of the injury.
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