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A Comparitive Study between Kapandji and Extra-Focal
Fixation in Extra Articular Distal Radius Fractures
By Dr. Kautilyakumar V. Mahida, Dr. Jyotish G. Patel & Dr. Ankit Patel

GCS Medical College Hospital & Research Centre
Abstract- Purpose: To assess and compare the radiological and functional outcome of extra
articular distal radius fractures treated by either Kapandiji technique or extra-focal technique of K
wire fixation.
Method: From January 2018 to March 2020, 60 patients with extra articular distal radius fracture
were included in this prospective study after obtaining informed consent regarding the same. Out
of these 30 went under extra-focal technique and 30 went under Kapandji technique of K wire
fixation. After surgery in both groups we immobilized the limb in below elbow cast for 5 weeks
after which cast was removed and k-wires were removed. Radiographs were taken at 1 month,
3months and 6 months post operatively. All patients followed proper physiotherapy protocol after
5 weeks of surgery.

Keywords: extra articular distal radius fracture, extra-focal technique, kapandji technique, K wire
fixation, gartland and werley score.
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A Comparitive Study between Kapandji and
Extra-Focal Fixation in Extra Articular Distal
Radius Fractures

Dr. Kautilyakumar V. Mahida *, Dr. Jyotish G. Patel ® & Dr. Ankit Patel ?

Abstract- Punpose: To assess and compare the radiological
and functional outcome of extra articular distal radius fractures
treated by either Kapandji technique or extra-focal technique
of K wire fixation.

Method: From January 2018 to March 2020, 60 patients with
extra articular distal radius fracture were included in this
prospective study after obtaining informed consent regarding
the same. Out of these 30 went under extra-focal technique
and 30 went under Kapandiji technique of K wire fixation. After
surgery in both groups we immobilized the limb in below
elbow cast for 5 weeks after which cast was removed and k-
wires were removed. Radiographs were taken at 1 month,
3months and 6 months post operatively. All patients followed
proper physiotherapy protocol after 5 weeks of surgery.
Radiological parameters including Ulnar variance, Palmer filt,
Radial length and Radial inclination were measured in both
groups in every patient in fractured and non fractured side and
statistical comparison were made between the groups 6
months postoperatively. Functional outcomes were also
assessed using Gartland and Werley score in both groups 6
months postoperatively.

Result: 6 months postoperatively Gartland and Werley score
showed 43.33% excellent and 56.67% good results in kapandii
technique; while it showed 40% excellent and 60% good result
in extra-focal technique. Radiological parameters showed a
comparable outcome in ulnar variance, radial length and radial
inclination in both groups; while a statistically significant
difference was seen in palmar tilt outcome of the two groups
with Kapandji technique showing less loss of palmar tilt.

Conclusion: We conclude that both Kapandji and Extra-focal
K wire fixation of Extra articular Distal Radius fracture provided
excellent to good functional outcome as well as an acceptable
radiological outcome at 6 months postoperative followup;
given that appropriate immobilization followed by proper
physiotherapy is followed by the patient.

Keywords: extra articular distal radius fracture, extra-focal
technique, kapandji technique, K wire fixation, gartland
and werley score.
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L. [NTRODUCTION

istal radius fracture is the most common fracture
D of the upper extremity!”, accounting for 17.5% of

all adult fractures. These are one of the most
common skeletal injuries treated by orthopaedic
surgeons and remains a topic of discussion till date,
since Abraham Colles described this entity clinically in
1814.

Distal radius is important in kinematics of
radiocarpal and radioulnar joints, proper reduction of
articular surface, restoration of radial height, palmer tilt,
radial inclination are prerequisites for good clinical
outcome. Failure to achieve and maintain reduction
leads to visible deformity, degenerative arthritis, distal
radioulnar and radiocarpal instability and ulnar
impaction syndrome with resultant pain, decrease in
mobility, decrease grip strength and function. Distal
radius is foundation of wrist joint and indispensable part
of ligamentous support. So reconstruction of articular
congruity and stable fixation reduce the incidence of
post traumatic osteoarthritis and allows early functional
rehabilitation.

Many treatment options for Distal radius
fractures have been described, such as conservative
treatment described by Colles®, close reduction and
cast immobilization®, external fixation”, close reduction
and percutaneous fixation with Kirschner wires® and
open reduction and internal fixation®.

There have been many studies regarding extra
articular distal fracture treatment to find the better
management option. Advantages of some methods over
the other have become known; for example use of some
kind of fixation like percutaneous fixation with Kirschner
wires reduces the chances of the fracture from further
displacement till the time of bone healing, which is a
concern inclose reduction and cast immobilization”, but
the gold standard method of treatment still is a matter of
debate.

Close reduction and percutaneous fixation has
the benefit of minor operation as compared to open
reduction and internal fixation” and it is much more
economic for the patient compared to the plates that are
used for open reductions. Percutaneous wire fixation
has its own complications like pin site infections, pin
breakage, tendon and nerve injury during wire insertion,
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still they are less numerous and less common compare
to complications we may see in open reduction and
internal fixation technique®.

There are two distinct method of K wire fixation
among the various methods which have been described
which have gained popular acceptance. In one method
K wires are inserted through the fracture sites and in
other insertion is across the fracture sites. The former in
which two or three wire are inserted through fracture
sites and cross the opposite cortex, was first described
by Kapandji in 1976 and various modification has been
introduced since then®. The later also is done through
many different modifications, of these one in which two
K wires are inserted through radius styloid and one
through lunate articular facet has become more
popular®.

Kapandji technique has some theoretical
advantages as it provides a more dynamic fixation
compared to Extrafocal technique which is supposedly
more static"”. Although this may lead to a greater
chance of collapse in Kapandji technique due to its
dynamic nature but this has not been proven.

There has been little literature that compares the
radiological and functional outcomes of these two
technique, Hence the purpose of our prospective study
is to analyze and compare the radiological and
functional outcomes of Kapandji technique and
Extrafocal technique of K wire fixation in Extra articular
distal radius fractures.

[I.  MATERIALS AND METHODS

This prospective study had been conducted in
the Department of Orthopaedics, GCS Medical College
and Research Hospital, Ahmedabad. From January
2018 to March 2020, 60 patients with extra articular
distal radius fracture were included in this prospective
study after obtaining informed consent regarding the
same. Out of these 30 went under extra-focal technique
and 30 went under Kapandji technique of K wire fixation.
The exclusion criteria were comminuted fractures, open
fractures, intra-articular extension, skeletally immature
patient and fracture of duration more than 2 weeks. We
randomly selected the method of fixation. Out of 30
patients in the Kapandji technique group, 14 (46.67%)
were male and 16 (563.33%) were female and in the
extra-focal fixation technique group 13 (43.33%) were
male and 17 (56.67%) were female. Mean age in the
Kapandji group was 49.33 years and in the extra-focal
group it was 46.67 years.

a) Technique

The Kapandji technique was performed under
general or local anaesthesia, the reduction was
achieved by traction and counter traction method under
fluoroscopic guidance. After making as tab wound
within the first and second extensor compartment and

© 2021 Global Journals

mobilizing the under lying structures, first wire was
inserted parallel and directly through the fracture site
with caution not to damage the radial nerve and
tendons. Then the wire was levered 45degree obliquely
proximally and was drilled to the opposite cortex; this
wire was occasionally also use to achieve radial height if
traction alone provided in adequate height. Second and
third wires inserted through third-forth and forth-fifth
extensor compartment, respectively by the same
method helping achieve and maintain the palmar tilt as
well.

The extra-focal technique was performed under
general or local anaesthesia, then close reduction was
achieved by traction and counter traction and then with
proper flexion the reduction was achieved in all cases
under fluoroscopy guidance. After this, we make the first
stab wound through first and second extensor
compartment and after mobilization of underlying
tendons and soft tissue we inserted the first K wire
through radial styloid and cross the fracture site and go
through the opposite cortex about 1-2 mm. The second
K wire was passed from the lunate fossa cross the
fracture site piercing the opposite cortex for about 1-
2mm and the third wire was again passed through the
radial styloid cross the fracture site and go through the
opposite cortex about 1-2 mm and distal to the piercing
of the cortex done by the previous k wire inserted from
the styloid. Preoperative, postoperative and 6 month
follow up images of the 2 techniques is given in
Figure 1.

After surgery in both groups we immobilized the
limb in below elbow cast for 5 weeks after which cast
was removed and k-wires were removed. Radiographs
were taken at 1 month, 3 months and 6 months post
operatively. All patients followed proper physiotherapy
protocol after 5 weeks of surgery. Radiological
parameters including Ulnar variance, Palmer tilt, Radial
length and Radial inclination were measured in both
groups in every patient in fractured and non fractured
side and statistical comparison were made between the
groups 6 months postoperatively. Functional outcomes
were also assessed using Gartland and Werleyscore!?
in both groups 6 months postoperatively.
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Figure 1: A. shows Kapandji technique 1) pre op radiographs, 2) immediate post op radiographs, 3), 4) 6 months
follow up radiographs compared to opposite non fracture side. B. shows Extra Focal technique 1) pre op
radiographs, 2) immediate post op radiographs, 3), 4) 6 months follow up radiographs compared to opposite non

fracture side.

[11.  RESULTS

From January 2018 to March 2020, 60 patients
with extra articular distal radius fracture were included in
this prospective study. Out of these, 30 were selected
for Kapandji technique and other 30 for Extra focal
technique. We had no complication during any surgery
and there were no changes to plan after initiation of
surgery. Close reduction was obtained in all cases and
there were no wire breakage. No vascular, neurological
or tendon related complications were noted post
operatively.

Functional assessment was done at 6 months
follow up in all cases. It was done using the Gartland
and Werleyscore™. In the Kapandji group 13(43.33%)
patients showed excellent results while 17(56.67%)
patients showed good results at 6 months follow up
while in Extra Focal group 12(40%) patients showed
excellent results while 18(60%) patients showed good
results. Table 1 summarizes the functional outcome.

Table 1: Summarizes the functional outcome of the two groups of extra articular distal radiuys fracture fixation using
Gartland and Werly score at 6 months follow up post operatively.

Gartland and Werley score Kapandji Technique Extra Focal Technique
Excellent(0-2) 13 12
Good(3-8) 17 18
Fair(9-20) 0 0
Poor(>20) 0 0

Radiological assessment was done in detall
regarding 4 parameters namely Ulnar Variance, Palmar
Tilt, Radial Length and Radial inclination. At 6 month
follow up radiographs of every patient of the fractured
and non fractured site was taken and the above
mentioned parameters were measured. Mean and
standard deviation for all parameters in both groups of
study and of both fractured and non fractured limbs
were calculated. The data was analyzed and compared.
It was found that the distribution of data was non normal
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and hence appropriate statistic tests were used to
compare the data.

The mean Ulnar variance in Kapandji group at 6
month follow up was 0.63mm (standard deviation
0.54mm) on the fractured side and it was 0.67mm
(standard deviation 0.56mm) on the non fractured side
while the mean Ulnar variance in Extra Focal group at 6
month follow up was 0.57mm (standard deviation
0.54mm) on the fractured side and it was 0.67mm
(standard deviation 0.53mm) on the non fractured side.



The mean Palmar tilt in Kapandji group at 6
month follow up was 11.2 degrees (standard deviation
0.66 degrees) on the fractured side and it was 11.33
degrees (standard deviation 0.61 degree) on the non
fractured side while the mean Palmar tilt in Extra Focal
group at 6 month follow up was 10.67 degree (standard
deviation 0.96 degree) on the fractured side and it was
12 degree (standard deviation 0.59mm) on the non
fractured side.

The mean Radial length in Kapandji group at 6
month follow up was 15mm (standard deviation
1.78mm) on the fractured side and it was 16.33mm
(standard deviation 0.99mm) on the non fractured side
while the mean Radial length in Extra Focal group at 6

month follow up was 14.33mm (standard deviation
1.49mm) on the fractured side and it was 15.67mm
(standard deviation 0.96mm) on the non fractured side.

The mean Radial inclination in Kapandji group
at 6 month follow up was 22.03 degrees (standard
deviation 2.95 degrees) on the fractured side and it was
23.67 degrees (standard deviation 2.59 degrees) on the
non fractured side while the mean Radial inclination in
Extra Focal group at 6 month follow up was 22.93
degrees (standard deviation 2.08 degrees) on the
fractured side and it was 24.67 degrees (standard
deviation 1.61 degrees) on the non fractured side. Table
2 summarizes the various radiological findings.

Table 2: Summary of radiological findings at 6 month followup in both groups

Radiological Limb side Kapandiji Technique Extra Focal Technique
Parameter
Standard Standard
Mean deviati Mean deviati
Ulnar Variance eviation eviation
(in mm) Fractured 0.63 0.54 0.57 0.54
Non fractured 0.67 0.56 0.67 0.53
Palmar Tilt Fractured 11.2 0.66 10.67 0.96
(in degrees) Non fractured 11.33 0.61 12.00 0.59
Radial Length Fractured 15.00 1.78 14.33 1.49
(in mm) Non fractured 16.33 0.99 15.67 0.96
Radial Inclination Fractured 22.03 2.95 22.93 2.08
(in degrees) Non fractured 23.67 2.59 24.67 1.61

These Radiological parameters in both methods
were compared at 6 month follow up between the
fractured and non fractured side by using Wilcoxon sign
rank test to find any statistically significant difference.

It was found that there was a statistically
significant difference between the findings of Radial
length and Radial inclination between the fractured and
non fractured side (p value<0.05) in Kapandji group
suggesting a statistically significant loss of these
parameters post surgery at 6 months follow up; though
the difference in each patient’s radiological parameter of
fractured side compared to non fractured side remained
acceptable(excellent to good range) as per the
Sarmentio modification of Lindstorm criteria®’®.

It was found that there was a statistically
significant difference between the findings of Palmar Tilt,
Radial length and Radial inclination between the
fractured and non fractured side (p value<0.05) in Extra
Focal group suggesting a statistically significant loss of
these parameters post surgery at 6 months follow up;
though the difference in each patient’s radiological
parameter of fractured side compared to non fractured
side remained acceptable(excellent to good range) as
per the Sarmentio modification of Lindstorm criteria"®.

The difference between the non fractured and
the fractured side was calculated for every patient in

each of the 4 above mentioned radiological parameters
suggesting the loss for the said parameters at 6 months
follow up; and the data so obtained in both groups was
compared using Mann Whitney U test. It was found that
the loss of Ulnar variance, Radial length and Radial
inclination in both groups was comparable but a
statistically significant difference was found when
comparing the loss of Palmar Tilt in both groups (p
value<0.05); suggesting that in our study the loss of
palmar tilt at 6 month follow up in Kapandji technique
was significantly less than the loss of palmar tilt at 6
months follow up in Extra Focal technique.

V. DISCUSSION

Distal end radius extra articular fracture is one
of the commonest fractures that aorthopaedic surgeon
has to treat. Although it is easy to diagnose there are
many treatment options available like conservative cast
management, k wire fixation by various methods,
external fixator which may be joint spanning or non joint
spanning, open reduction and internal fixation with
plates and now recently augmentations in osteoporotic
bones with light curable polymer and fixation has also
been described. Given the wide selection among
treatment options there still isn't any gold standard
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treatment option and no clear cut indications for
selecting specific treatment options. Percutaneous K
wire fixation remains the most commonly performed
surgery for these fractures.

One of the first methods of wire fixation was
done by Lambotte in1908 that used 1 or 2 wire to fix the
fracture through radial styloid"®. Although the results
were poor and revealed inability in maintaining the radial
height but it did begin a long way of multiple methods of
fixations that has lasted till now.

Cross wire fixation was introduced by Stein and
Katz in 1975, who fixed the fracture with one wire
through radius styloid and one through radius ulnar and
dorsal cortex into volar cortex". That method could
maintain the radial inclination in 100%, and radial length
in 98.14% of the patients.

Kapandji described a technique in which he
inserted wires inside the fracture side and drilled to the
opposite cortex instead of conventional cross fixation
wiring method!"® but he did notrepor this results. Epinete
in 1982 reported his series results with Kapandiji
technique in which there were 84% excellent and good
result. Another study that assess the Kapandii
technique was by Greating and Bishop in 1993 in Mayo
Clinic in which they reported 84.6% excellent and good
Mayo Clinic wrist score and also they advocated usage
of this technique in fractures in which there is no volar
cortex comminution or joint involvement. In our study it
was found that Kapandji method gives 43.33% excellent
and 56.67% good results while Extra focal fixation
method gives 40% excellent and 60% good results by
Gartland and Werley score at 6 months follow up;
Although the scores in both groups were comparable
and the difference was not statistically significant.

Seyed Mehdi Mirhamidi et al in their prospective
comparative study between kapandji and Extra focal K
wire fixation reported that Palmar tilt were preserved
better in the Kapandji group (12.41) than the extra-focal
group (10.61) also it was not statistically significant but it
may be because of the buttress effect of the second
and third wire on the distal fragment®. In our study we
found that the loss of palmar tilt on the fractured side
opposed to non fractured side in the Kapandiji group
was less as compared to the loss in Extra Focal fixation
and this difference was found to be statistically
significant(p value<0.05).

Its perceived that radial length is the most
important radiologic and anatomic parameters that
define the clinical outcome? and it appears that any
technique that maintain the radial length gives better
functional result™. Qur study showed comparable
outcome in maintaining radial length and radial
inclination in both Kapandji fixation and Extra focal
fixation group and there was no statistically significant
difference in these outcomes at 6 month follow up. Also
in our study we found that in all the patient in both
groups the radial length and radial inclination remained
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in excellent to good range as per the Sarmentio
modification of Lindstormcriteriat™.

In 1994 a comparative study between Kapandii
technique and trans-radial wire technique, pain and
Reflex Sympathetic Dystrophy (RSD) were more
common in the Kapandiji group but the range of motion
was better in the Kapandji group till six weeks and after
that became insignificant®. In our study 4 cases in
Kapandji group developed RSD and 3 cases in Extra
Focal group developed RSD. The range of motion in
both groups were comparable at 6 months interval with
no statistically significant difference.

One of the drawbacks of our study is that in
order to have a common post operative protocol we
immobilized the fractured limb in both the study groups
for 5 weeks in below elbow cast so we were not able to
replicate the early range of motion demonstrated by
some studies in the Kapandji method of fixation®;
although probably as a result of this we had fewer
incidence of pain in follow up of patients in Kapandji
group which became comparable to that of Extra Focal
fixation group which is different from the result of other
studies® showing higher incidence of pain in Kapandiji
Technique post operatively. Another limitation of our
study is less number of patients and a lower follow up
duration (6 months) which can be improved by a longer
duration wider scale study.

V. CONCLUSION

We conclude that both Kapandji and Extra-focal
K wire fixation od Extra articular Distal Radius fracture
provided excellent to good functional outcome as well
as an acceptable radiological outcome at 6 months
postoperative  followup; given that appropriate
immobilization followed by proper physiotherapy is
followed by the patient.
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Acrometastasis: A Rare Entity. A Proximal
Radius Case

Holgado-Moreno Esperanza *, Cabezuelo-Diaz-Miguel Eduardo °, Sanchez-Sanchez Félix ?,
Alarma-Barcia Leticia ® & Guijarro-Leo Sandra *

Absiracl- Bone metastases under de knee and elbow
(acrometastasis) are rare. We present the case of a patient
diagnosed with lung adenocarcinoma, with a lesion in the right
proximal radius. Radiological imaging through CT and MR
suggested metastatic lesion, which anatomopathological
results confirmed. As the presence of these markers provides
a poor outlook, radiotherapy was initially considered. However,
given the clinical stability of the patient and the limited
amelioration observed, surgical treatment was finally
conducted.

Keywords: acrometastasis, lung, radio, surgery.

I. [NTRODUCTION

malignant neoplasia of the bone. The term
acrometastasis refers to the metastases
produced in the distal extremities under knee and
elbow. They represent 0,1% of all bone
metastases'having a greater incidence in males?The
metastases in these regions usually indicate a worse
outlook. Most of these metastases are produced by
bronchopulmonary and renal tumors, where pulmonary
origin represents nearly half of these cases®, with greater
incidence in the upper extremities.

Although most metastatic lesions appear during
disease, occasionally they appear as the first symptom,
in up to 10% of cases*®.

Patients with distal bone metastasis have a
poor outlook and, those in which these are the first signs
of the disease have worse survival prospects, with a
median of 3 to 9 months®®

30ne metastatic disease is the most common

[I. CASE REPORT

We present the case of a 65 years old male with
a pulmonary adenocarcinoma diagnosed, T4N2MO, 1IIB
stage, ROS1, and no ALK translocation, non-mutated
EGFR, negative BRAF, PDL1 positive (1%). Ex-smoker
for 14 years of a packet a day since age 15. The patient
received chemotherapy (CBP/Alimta) + concomitant
thoracic radiotherapy and is currently in maintenance
treatment with Durvalumab.

Author e p € ¥: Deparment of Orthopedic surgery, Hospital Universitario
de Toledo. Toledo. e-mail: eholgadomoreno@gmail.com

Author o: Deparment of Orthopedic surgery, Hospital La Mancha
Centro. Alcézar de San Juan.

The patient came to the emergency room of our
hospital with pain in the proximal third of his right
forearm, which had been ongoing for approximately one
month and a half, with no record of previous trauma.

During the physical examination, he presented
pain in the proximal third of the right radius and the
anterolateral side of his forearm, accompanied by a loss
of strength in the wrist. The supination ability was limited
to 20° with complete pronation and flexion and
extension. Neurovascular distal exploration preserved.

In further tests, the following could be observed:
Forearm RX: moth-eaten Iytic lesion, poorly defined with
cortical destruction of the proximal third with no
evidence of associated fracture, compatible with bone
metastasis. (Figure 1).
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Figure 1: Radiological imaging AP (A) and lateral (B) of the right elbow where almost complete destruction of the
proximal radius can be observed.

Subsequently, the study is extended with an  compatible with bone metastasis, invading the supine
MRI (Figure 2) showing a Iytic lesion with cortical muscle and probably the extensor digitorum muscle as
invasion and soft-tissue mass in the proximal radius  well as the distal insertion of the biceps tendon.

Figure 2: Sagittal image (A) and axial (B) of the pre-operative MR of the right elbow, which shows bone invasion and
the extension of the associated soft-tissue mass.

With these findings, the medical oncology
service requests a PET CT scan (figure 3) which shows
the lesion in the right proximal radius and a partial
improvement of the known pulmonary masses
alongside a complete response of the bilateral hilar and
mediastinal adenopathies.
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Figure 3: PET TAC image showing an intense increase in metabolic activity in a lytic lesion in the right proximal
radius (SUV max 17.8)

Due to the radiological findings alongside the
location and extension of the lesion, a palliative
radiotherapy treatment is initiated. Six weeks after the
radiotherapy treatment has ended, the patient attends a
check-up, claiming to feel better despite ongoing pain

and limited functioning. A new MR of the right elbow is
conducted finding a progression in the bone lesion. This
motivates surgical treatment through ample resection
and reconstruction with structural bone allografts from a
bone bank. (Figure 4).
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Figure 4

vascularised®. Libson and col. show how the location of

A.  Tumor resection of the proximal radius with soft-tissue mass.
B. Bone bank allografts used for bone reconstruction of the post-resection defect.
C. Intraoperative image after reconstruction and osteosynthesis.
D. Postoperative AP and LAT Radiological image of the right elbow.
After surgery, a nerve paresis was observed of
the radial nerve, which the patient has partially

recovered with the help of rehabilitation. Clinically, the
patient is no pain and has a mobility limitation of
approximately 20° for supination and 10° for the
extension.

I1I.  DiscussioN

Bone metastases can constitute the first
symptom of a neoplastic process still unknown or
appear concomitantly within an already diagnosed
condition. The most important primary tumors of bone
metastasis are prostate, breast, pulmonary, renal, and
thyroid. Of these, prostate, breast, and lung constitute
over 65% of all bone metastases’.

Clinically, the patient presents localized pain,
progressive, which does not lessen at night nor improve
with rest. Occasionally, it can be accompanied by soft-
tissue mass®, which depending on location and size,
can require clinical practice due to the compression of
neighboring structures.

Radiologically, we find lesions that are typically
lytic, with a varying pattern of bone destruction but
typically geographic with cortical affectation, without
periosteal reaction in most cases, and occasionally with
an associated element of soft-tissue mass. In fact, given
its clinical and radiological characteristics, they can
imitate those of an infection or other non-neoplastic
processes such as inflammatory or rheumatoid arthritis?,
producing a delay in obtaining a definite diagnosis,
mainly in patients without a known primary tumour. As a
result, inadequate treatment is likely to take place.

The process by which bone metastases appear
is still not well defined, but it could be due to a diffusion
system in the blood flow different from habitual
lymphatic media, thus explaining the tumors cells’
preference for distal regions which are richly

© 2021 Global Journals

the metastasis depends on the venous system which
different affected organs drain to Hence, malignant
neoplasm located at a supradiaphragmatic level such
as the lung, tends to produce metastasis under the
elbow, in contrast, subdiaphragmatic neoplasm as the
colon, urothelial, uterus, and prostate tend to make
metastasis under the knee®®*.

Currently the survival of cancer patients has
increased to a great extent because of the improvement
of oncological treatment, enabling the survival of
patients with metastatic disease. This improvement in
survival, at times, makes us reconsider, as surgeons,
our therapeutic performance.

This increase in survival means pain control is
frequently the main goal when treating these patients.
The general state, the location of the lesion, and the
type of primary cancer help establish the treatment
which the surgeon must use '°.

Due to the fact that acrometastases constitute a
rare entity, no treatment protocol has been established.
Each case must be examined separately in order to
establish the best treatment according to the needs of
each patient. In general terms, treatment tends to be
palliative, including an adequate resection of the tumor,
enabling pain relief and allowing fast recovery while
preserving the maximal functional performance of the
affected extremities.

Within the different treatments used, we mainly
find radiotherapy, the tumor resection, and the
combination of both®'".

IV. CONCLUSION

In conclusion, acrometastasis is an infrequent
entity. However, due to the advance in the medical
treatment of cancer, hence higher life expectancy of



patients, there also exists a significant increase in the
diagnoses of metastatic bone lesions.

In patients with a history of cancer, those with
unusual symptoms, or those who do not respond to
certain standard treatments, a differential diagnosis
must be established, which includes bone metastasis
diagnosis.
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per protocol in previous studies'. infection rate was measured in both group & measured
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percentages and analyzed with Chi square or Fisher Exact test.
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Are Prophylactic Antibiotics Necessary in
Primarily Closed Lacerated Wounds?

Dr. Faheem Quraishi ¢, Dr. Iram Quraishi °, Dr. A.G. Quraishi ® & Dr. Kashif Momin ©

Abstract- Objective: The objective of present study was to find
if antibiotics really benefit in preventing infection in lacerations
anywhere in body, provided copious irrigation & meticulous
surgical debridement is performed. Also, when wounds are
contaminated. The study also took into consideration effect of
length & depth of wound on wound infection.

Methods: This longitudinal study was performed between
November 2016 to June 2021 at Orthocare accident hospital &
research center, India. Patients were allocated in two groups.
Patients in Group A(n=221) were those who have received
oral Amoxicillin & Clavulanic acid for 7 days as per standard
protocol’’ and Group B (n = 189) patients did not receive
antibiotics as per protocol in previous studies'. infection rate
was measured in both group & measured outcome was
analyzed with SPSS version 20, IBM. Categorical data was
presented as percentages and analyzed with Chi square or
Fisher Exact test. Quantitative data was presented as Mean &
Median, range wherever applicable, and analyzed using
student’s t test or Mann Whitney U test.

Results: We found no significant difference in infection rate
between Group A (2 out of 221) & group B (1 out of 189
patients), p < 0.05.

Conclusion: This study shows that prophylactic antibiotic
doesn't prevent infection in lacerated wounds sutured
primarily, even if wounds are contaminated. Copious irrigation
& meticulous debridement remain more crucial than antibiotics
in preventing wound infection. Wound length & depth also
doesn't correlate with wound infection.

Keywords: wound infection, antibiotic prophylaxis,
lacerated wounds, contaminated wounds, wound length,
wound debridement, copious irrigation.

1. Introduction

in emergency department on day care basis. The

main aim of the treating surgeon is to achieve
aesthetic & fast healing of wounds. Wound infection
remains a major threat not only to this outcome but also
adds significant morbidity. It has been prevented for
ages by copious irrigation, good wound debridement
and antibiotic administration’.

Traumatic Lacerated wounds are routinely managed

Corresponding Author a. Orthocare Accident Hospital & Research
Centre, Manmad. Maharashtra state. India 423104.
e-mails: quraishifaheem@gmail.com, orthosurgeon01@gmail.com

Wound irrigation washes out debris & dilutes
bacterial load. Irrigation has no proven effect on wound
healing & infection but most of the studies support it.
Instead, several RCT's prefer tap water over sterile
saline for irrigation®®*%6. Wheeler et al recommended
50 to 100 ml of irrigation solution per centimeter of
wound to bring bacterial load below acceptable 10°
organism per ml”. Also use of clean non sterile gloves
instead of sterile gloves has hardly found to have any
effect on wound infection®.

Surgical debridement should aim at removal of
debris and contaminants and excision of dead tissues.
Debridement should be done in moderation. It should
serve its very purpose but also should not devitalize skin
and hamper functionality.

By and large, antibiotics take the maximum
attention of treating surgeon. Though, Antibiotic
prophylaxis guidelines exist depending on the
contamination of wound, mechanism of injury, infection
potential & host predisposition®. There is a tendency to
prescribe antibiotics fearing infection in almost all types
of lacerated wounds. This overt use of antibiotics gives
rise to bacterial resistance & adds to the cost of patient
1.In presence of contradictory studies, how far
prophylactic antibiotics really benefit in lacerated
wounds is unclear' """,

Many studies evaluated role of prophylactic
antibiotics in preventing surgical site infection. But very
few evaluated use of prophylactic antibiotic in
preventing wound infection after suturing of simple
contaminated lacerations™ 5", In 1997 Cassell et al
concluded that antibiotics were unnecessary for sharp
upper limb lacerations, provided good surgical
debridement is done'. Taking his observation further,
the objective of present study was to find if antibiotics
really benefit in preventing infection in lacerations
anywhere in body, provided copious irrigation &
meticulous surgical debridement is performed. Also,
when wounds are contaminated.

1. Material & Methods

a) Study

This was a longitudinal study to compare
outcomes of two groups of patients with lacerated
wound sutured primarily treated with & without
prophylactic antibiotic. This study was performed
between November 2016 to June 2021 at Orthocare
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accident hospital & research center located in Manmad,
India.

b) Patients

Patients attending emergency department
lacerated wounds were registered for the study after
obtaining their informed consent. Patients were
allocated in two groups. Patients in Group A were those
who have received oral Amoxicillin & Clavulanic acid for
7 days as per standard protocol®' and Group B patients
did not receive antibiotics as per previous studies.'’

c) Inclusion criteria

All Patients with lacerated wounds presenting
within 6 hours of injury that needed primary closure
located anywhere in the body were included in the
study. All types of simple & contaminated wounds
except gunshot wounds were included. These wounds
included superficial and deep wounds exposing
muscles, tendons and bones.

d) Exclusion criteria

All patients with co-morbities like Diabetes,
Hypothyroidism, Renal or Hepatic disorders, Cancer,
Rheumatoid arthritis and on steroids or DMARD’s were
excluded from study. Patients presenting more than 6
hours after injury and patients with grossly contaminated
wounds where contaminants were embedded in soft
tissues & couldn’t be debrided thoroughly were also
excluded. Also sewage contaminated wounds were
excluded. Wounds extending to joints, having underlying
fracture, nerve or vascular injury were also excluded.
Patient who did suture removal at other hospitals were
also excluded from study.

e) Treatment protocol

All patients were treated at presentation in Minor
Operation Theatre in Emergency Department. No
prophylactic antibiotic before suturing was given & all
wounds were anesthetized with 1% Xylocaine local
infiltration. All wounds were irrigated with normal saline.
Wounds less than 5cm were irrigated with 100ml &
wounds more than 5cm were irrigated with 500ml of
normal saline respectively. No Povidine iodine solution,
Hydrogen peroxide, Spirit or other antiseptic solution
were used for wound wash or in wound preparation.
Wound closure was done using sterile gloves & drapped
with sterile hole sheets. Skin closure was done with
Nylon & Vicryl was used for subcutaneous closure if
required. Dressings were done with sterile gauzes &
povidone iodine ointment. Wound dressings were done
on day 3 and 7 provided blood soakage was not there.
Patients were cautioned against signs of infection like
erythema, fever, purulent discharge, foul smell, sudden
increase in pain & were advised to report to hospital
immediately. Facial wound sutures were removed
between day 5-7, elsewhere in body suture removal was
done between 10-14 days. In case if infection ensued in
Group A (patients on prophylactic oral Amoxycillin &
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Clavulanic acid) oral Linezolid was given for 7 days.
Whereas, if infection occurred in Group B (patients not
on any prophylactic antibiotic) oral Amoxicillin &
Clavulanic acid were given for 7 days.

) Data Collection & Statistical analysis

Suturing & Group allotment was done by
orthopedic surgeon of the hospital. Suture removal was
done by maxillofacial surgeon & medical officer of
hospital. Outcomes were recorded by maxillofacial
surgeon of hospital. Data was recorded in excel sheet &
outcome was analyzed with SPSS version 20, IBM.
Categorical data was presented as percentages and
analyzed with Chi square or Fisher Exact test.
Quantitative data was presented as Mean & Median,
range wherever applicable, and analyzed using
student’s t test or Mann Whitney U test.

1. Results

During the study duration 653 patients were
treated for lacerated wounds.410 Patients were included
in study, of which 308 were male & 102 were female.221
patients received antibiotics& were included in group A.
189 didn’t receive antibiotics in any form hence were
included in group B. The average age of patient in
group A was 29.10 years with a range 1.5 to 90 years &
in group B average age was 29.13 years with a range 2
to 81 years (Table 1).

Since our study included lacerations all around
body 81(group A 44, group B 37) lacerated wounds
were located on upper limbs, 105 (group A 57, group B
48) on lower limbs, 221 (group A 119, group B 102) on
head & neck & 3 (group A 1, group B 2) on trunk. The
average length of wound was 5.1cm (group A 5.5cm,
group B 4.7cm) with a range of1.5 to 26 cm (group A
1.5cm to 26¢cm, group B 1.5cm to 18cm). (Table 2)

Total 2 patients from group A developed
infection & 1 patient from group B developed infection
(Table 3). Out of these, one infected patient of Group A
was a 63 years old female who had sustained wound
over anterior aspect of left knee measuring 10 cm after
Road traffic accident. 2 infected patient from Group A
was 35 years old male who sustained 7cm laceration
over left palmar aspect of hand from dough machine.
Both patients were put on oral Linezolid & wound
debridement was done. It took 4 weeks for complete
healing of wounds. Single patient infected of Group B
was a 21 years old male with 6¢cm laceration over dorsal
foot. This patient was put on oral Amoxycillin &
Clavulanic acid & wound debridement was done.
Wound healed in 24 days completely. All infected
wounds healed with no disability except scarring.
(Table 4)

We found no significant difference in infection
rate between Group A (2 out of 221) & group B (1 out of
189 patients), p < 0.05 (Table 3).



Table 1: Gender & Age distribution of patients

Male Female .
Category No (%) No (%) Age range & Median
Group A 165(74.66) 56(25.34) 1.5 10 90 years(32 years)
Group B 143(75.66) 46(24.34) 2 to 81 years(38 years)
Total 308(75.16) 102(24.84) 1.5 10 90 years(35 years)
Table 2: Anatomical distribution & length of wounds
Catedo Upper limb Lower limb Head & neck Trunk Range & Mean
gory No (%) No (%) No (%) No (%) Length
1.5 to 26cm
Group A 44(19.90) 57(25.79) 119(53.85) 1(0.46) 5.50m)
1.5t0 18cm
B 7(19. 48(25.4 102(54 2(1
Group 37(19.6) 8(25.40) 02(54) ©) 4.70m)
Total 81(19.76) 105(25.61) 221(53.9) 3(0.73) 1.5t026 cm
(5.1cm)
Table 3. Infection rate in patients
Infected Un-infected
Category No (%) No (%)
Group A 2(0.9) 219(99.1)
Group B 1(0.5) 188(99.5)
Total 3(0.73) 407(99.27)
Fisher Exact Test, p=1.The result was not significant, p<0.05
Table 4: Details of infected patients
Patient Group Age Sex Mode of injury Location Length Final outcome
allotted (cm)
1. A 63 female Road traffic accident Knee 10 Healedl with
scarring
2. A 35 Male Dough machine Hand 7 Healed with
scarring
3. B 21 Male Road traffic accident Foot 6 Healed with
scarring

V. Discussion

With the proven usefulness of prophylactic
antibiotic in preventing surgical site infection, a general
consensus started to grow that prophylactic antibiotic
have same effect in preventing infection in sutured
lacerated wounds. Eventually the focus of treating
surgeon started shifting from essential measures like
debridement & wound irrigation to antibiotics. It was
followed by overt antibiotic usage for sutured wound &
still higher antibiotics for various surgical procedures.
Then studies started evaluating usefulness of one
prophylactic antibiotic over the other. With passing years
antibiotics usage completely overshadowed the basic
principles of preventing wound infection in sutured
wounds.

The intention of the study was to allay
apprehension of treating surgeon about wound infection
and to bring into notice real measures effective in
preventing wound infection. This study evaluated
whether prophylactic antibiotic usage was prudent for
preventing infection in primarily closed lacerated

wounds. It also emphasized how effective debridement
& wound irrigation are in preventing infection.

The study showed in spite of giving antibiotics
in effective doses there was no clinically significant
benefit of prophylactic antibiotic in lacerated wounds,
even contaminated wounds. This was also supported by
multiple studies & meta analysis '®'9?°, In fact, there are
added problems with overt antibiotic usage. It adds to
development of bacterial resistance, chances of
developing allergic reaction & adds to the financial
burden of patient.?"?#224 Antibiotic usage must be
tailored as per degree of bacterial contamination, type
of contaminants like sewage water & host vulnerability
factors for infection.

Wound debridement is most essential in
preventing wound infection, it removes all dead tissues
that act as a good medium for bacterial growth 2%, so
was emphasized in current study. All wounds were
thoroughly debrided by qualified & experienced
surgeons. Probably this crucial factor helped preventing
wound infection in all the wounds in this study also.
Wound irrigation is also effective in preventing infection.
It dilutes the bacterial load of wound & washes out
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debris, clots & contaminants. It should always be
accompanied by good debridement to get optimum
results.

Another consensus has been longer the
wounds more chances of infection. W.H.O. (World
Health Organisation) also recommends antibiotic
prophylaxis for wounds longer than 5cm considering
increased chances of infections?”. Though, in current
study all infected wounds were greater than 5cm.The
correlation between wound length & infection didn't
prove significant as many lacerations longer than the
infected ones healed uneventfully. Also wound depth
didn’t affect the outcome. No correlation was found
between wound depth & incidence of infection.

Holistically, prophylactic — antibiotic usage
doesn’t allow treating surgeon overlook good wound
debridement & irrigation. Infact prophylactic antibiotic
usage has no bearing in preventing wound infection if
good debridement & copious irrigation is done. Length
& depth of wound also appears not to affect incidence
of wound infection.

V. Conclusion

This study shows that prophylactic antibiotic
doesn’t prevent infection in lacerated wounds sutured
primarily, even if wounds are contaminated. Copious
irrigation & meticulous debridement remain more crucial
than antibiotics in preventing wound infection. Wound
length & depth also doesn’t correlate with wound
infection.

Hence, treating surgeon should concentrate on
copious irrigation & meticulous debridement rather than
relying on prophylactic antibiotics for preventing wound
infection.
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