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Abstract
Background: The aim is to present our experience of Limberg and it’s modified flaps in post firearm injuries (FAI). Subjects and Methods:
A series of patients with FAI underwent Limberg and its modified flaps under general anaesthesia over a period of one year from June 2018 to
May 2019. Results: All patients were young male aged between twenty-one and twenty-five years and in all patients, Limberg and it’s modified
local flap proved to be better than skin grafts with early return of patient functionality and did not require frequent dressing change. Conclusion:
Our series indicates that Limberg and its modified flaps can be safely used to reconstruct post firearm moderate to large wounds.
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Introduction

Tissue loss as a result of post firearm injuries inflicted on body
parts can result in body defects. Over the years several methods
have been used to recontruct the wound defects. Small wound
defects can be closed primarily. However, moderate to large
wounds need major surgical procedures based on skin flaps,
musculocutaneous flaps, myoplasty and so on and so forth.

A time-tested alternative is the use of Limberg and its modified
flaps. [1] The biggest advantage of these flaps is primary
closure of the donor wound defect. This flap is named after
Prof Alexander Alexanderovich Limberg (1894-1974) from
Linigard. [2] This versatile flap combines the principles of
rotation and advancement.

In 1962, Claude Dufourmental modified the Limberg local
flap design. [3] In this modification, the distal border of the
local Limberg flap is placed on the line that bisects the angle
between the short diagonal of Limberg defect and its adjacent
side, the acute angle is still 60-75 degrees. Advantages of the
modified Limberg local flap is that it widens the pedical of flap
width and it increases the safety of flap grafting. [4]
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Case 1
A 22 years old male patient was admitted in our hospital
with thoracic vertebra fracture at D5-6 level with moderate
mid sacral region wound sustained post firearm injury. The
wound dressing was done daily with 2% betadine and
fusidic acid ointment for one week. Thereafter, the double
Limberg local flap procedure was planned to cover the
wound as the defect was moderate in size and the underlying
sacral bone was exposed with little granulation tissue. The
defect was measured preoperatively; it was 7 centimetres
in both horizontal and longitudinal directions. After the
preanaesthetic check up double Limbergs fasciocutaneous
flap surgery was performed under general anaesthesia with
standard monitoring.

Intraoperative care: After intubation the patient was put in
jack knife position with strict monitoring of vital signs. Prior
to surgical procedure marking of the operating site was done
[Figure 1].

Then, debridement of the residual slough and excision of
one centimetre of the extra- indurated margin was done. On
the operating table measurement of the sacral wound was
again performed, which measured 8 cm in both vertical and
horizontal directions. Before any skin incision was made,
further check of the skin availability and laxity was made with
the thumb and fore fingers.

Flap design: For this purpose the wound defect was bisected at
the centre into two halves of four centimetres each by drawing
an imaginary horizontal line from either margin of the wound
defect passing through the centre. On the left side of the wound
defect, the base of the triangle of the flap was raised from the
left lateral lumber region and on the right side of the wound
defect; the base of the flap was raised from the right gluteal

Figure 1:Marking of the operating site.

region. Thereafter, each of these two flaps were advanced and
rotated in opposite directions and sutured in kissing fashion
medially. Both the defects thus produced laterally were closed
primarily.

Figure 2: Intraoperative flap design.

Before the complete closure of the flaps, suction drain number
14 was inserted beneath each of the two donor flaps. Suture
material used was 2/0 polypropylene and the flaps were
sutured in interrupted manner.

Postoperative period was uneventful. Patient was nursed
in right or left lateral position. Suction drain and sutures
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were removed on the 5th and the 12th postoperative day,
respectively.

Figure 3: Flap at first post operative day.

We demonstrated successful double Limberg local flap to
cover the post firearm sacral injury wound in this patient
without any postoperative complication. The postoperative
photograph taken after two weeks clearly shows that the deep
sacral defect is filled with tissue of the same thickness and
colour and with good vascularity of the fasciocutaneous flap.

Case 2

A 25 years old male with history of firearm injury (FAI) and
exploratory laparotomy with primary resection anastomosis of
sigmoid colon had moderate exit wound in the lumbar region.
The exit wound dressing was done daily.

Subsequent to the lumbar wound debridement a moderately
large wound defect developed for which modified Limberg
local flap procedure was done under general anaesthesia.
The procedure was done in jack knife position. Two suction
drains of 12 number each were inserted. Both the wound
defect and the donor site were closed primarily. Postoperative
period was uneventful. The patient was discharged on the 10th
postoperative day.

Figure 4: Wound flap after suture removal.

Figure 5: Marking of lumber wound defect.
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Figure 6: First postoperative day.

Figure 7: Limberg flap after removal of sutures.

Case 3

A 21 years old male was brought into Emergency Room (ER)
with a history of isolated firearm injury (FAI) wound in the
upper and medial aspect of the right buttock with exposed
underlying sacral bone. Patient was initially managed with
daily dressings for a week since the defect was contaminated.
After the patient developed good granulation tissues, patient
was prepared for modified Limberg flap to fill the wound
defect. The procedure was carried under general anaesthesia
in jack-knife position.

Figure 8: Limberg flap for FAI buttock wound.

The postoperative period was uneventful. The patient was
discharged on the 10th postoperative day.

Case 4

A 25 years old male patient with a history of firearm injury and
fracture right humerus had a large right sided axilloscapular
wound defect. Initially, he was operated upon for open
reduction and external fixation for humerus bone fracture.
Serial debridement of axilloscapular wound was done under
local anesthesia. Modified Limberg local flap was planned and
successfully performed to fill the wound defect.

Case 5

A 22 years old male was brought to Emergency Room (ER)
with a history of bomb blast injury resulting into left iliac fossa
abdominal wound with exposed left iliac crest. Initially, serial
debridement procedures were done under local anaesthesia.
Patient’s abdominal defect and exposed iliac bone were
successfully covered with rhomboid local flap under general
anaesthesia without any complication in the postoperative
period. The patient was discharged on the 14th postoperative
day.

Discussion

Though, the rhomboid local flap can be used for closure of
defect anywhere on the body, it is challenging to do in sacral
region, [5] hence, only dressing care is usually given for it
to heal. We have demonstrated successful random rhomboid
pattern skin flap grafting in five of our firearm-injured patients.
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The postoperative photographs clearly show that the deep
defect is filled with tissue of the same thickness and colour
andwith good vascularity of the Limberg local skin flap, which
has not occurred in another firearm injury case [Figure 9-11]
the patient had refused the procedure, rather contracture with
movement restriction resulted.

Figure 9: Right scapular post bomb blast wound defect.

Direct closure of a defect is easily done but when the size
of a defect is larger, it becomes difficult to close primarily.
Local flap is technically easy, aesthetically appealing requiring
less operation time and follow up duration; and moreover,
it bypasses grafts and tissue expansion procedures. Besides,
early functionality, skin texture and colour of local flap match
better. [6]

Plastic surgeons favour planned transposition flaps on the
principle of rhomboid flap since they are simpler to do and
can be used at any site of the body.

Dufourmentel, [7] and Webster modified the rhomboid flap,
which has become safer and increased angular ranges of the

Figure 10: Well granulated wound.

flaps.

Like after ablative cancer surgeries, aesthetics are important in
young patients with firearm injuries. Awell-planned rhomboid
flap is better than primary intention closure since the scars are
parallel to the tension lines. [8–10]

Rhomboid local flap is better than skin grafts because return
of patient functionality is early and does not require frequent
dressing change. [11] Skin grafts need to be immobilised for five
to ten days requiring strict personal hygiene and dietary care
whereas rhomboid local flaps do not need so many dressing
changes. [12,13]

We used rhomboid local flap procedure to reconstruct defects
caused by firearm injuries, which has been traditionally used
for reconstructing defect after breast cancer surgeries, burn
contractures and similar defects.

Our short case series indicates that rhomboid local flaps can
be safely used to reconstruct moderate size skin defects due to
firearm injuries.
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Figure 11: Post wound healing contracture.

Conclusion

Limberg local flap is a very versatile and robust flap, easy to
learn and can be tailored to suit the wound defect in firearm
injuries. Since, this is a geometrical flap, there is no dog-ear
while rotating the flap. It provides a good padded skin cover
of the area of firearm wound.
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