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Wound Closure in Large Neural Tube Defects: Role of
Rhomboid Flaps
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Background: Large wounds following surgery for neural tube defects are difficult to close; physical wound characteristics such as
position and dimension would serve as a guide for their surgical closure. Aim: To study how wound dimension determines the choice
between primary and rhomboid flap closure of skin defects following surgery for neural tube defects. Materials And Methods: A
retrospective study was carried out on cases of neural tube defects operated in the department of paediatric surgery at a tertiary center
for 3 years from January 2015 to December 2017. Data regarding clinical features, location, wound dimensions following surgery, any
bony deformity, method of closure used, distance of wound from anus, and postoperative complications were collected and analyzed.
Results: A total of 114 cases were operated during this period; 86/114 had primary closure, whereas 28/114 needed rhomboid flap
for tension-free cover. Primarily closed wounds had a biphasic distribution of (long axis)/(short axis) ratio (with values either >1.65
or <0.63), whereas those covered by rhomboid flaps had a mean ratio of 1.25 (range, 0.71-1.45). All six cases with bony deformity
needed rhomboid flaps. Although all lipomeningomyelocele defects could be primarily closed, all rachischisis needed flap cover.
Infected lesions had a mean wound distance of 5.3cm from posterior anal margin. Conclusion: Defect’s position, its size and shape,
and any bony deformity determine the choice of closure of postoperative wound. The versatile, safe, and universal rhomboid flap is
an aesthetic solution to the large skin defects in patients of neural tube defects.
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INTRODUCTION

Key message: Wound dimensions, its area, and nature of
neural tube defect have an important role in determining
the choice of wound closure after surgery.

Compared to the worldwide prevalence of neural tube
defects (NTD) of around 300,000 per year, recent Indian
data show a higher overall pooled prevalence of 4.5/1,000
live births.? We commonly encounter large defects after
excision of the primary lesion, which if closed primarily
often dehisce and increase the morbidity and cost of care.
Several reconstructive methods using local cutaneous,
fasciocutaneous, myocutaneous, and graft procedures
have been described in literature. This retrospective study
was an attempt to summarize the wound characteristics
and the results of wound closure with local rhomboid
flaps in case of large defects.
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MaTteriALs AND METHODS

This was a retrospective cohort study performed over
3 years from January 2015 to December 2017 in the
department of paediatric surgery at a tertiary care hospital
after approval by the institutional ethics committee.
All the cases of NTD operated during this period were
included after obtaining written informed consent from
each patient’s parent.

Data regarding nature of the lesion (meningomyelocele
(MMC)/meningocele/rachischisis/lipo-MMC), its
location, its dimension (maximum transverse diameter
[X], maximum vertical diameter [Y] of the wound, and
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the transverse diameter [Z] of the back passing through
the center of the wound in between both posterior axillary
lines) [Figure 1], whether leaking, any bony deformity,
availability of surrounding skin, method of closure of
postoperative defects, and postoperative complications
were collected. Data thus collected were analyzed
statistically by calculating the mean and range of the data
for different measures. The dimensions of the wound were
measured after excision of the sac and closure of the dura.

Raising A RHomBoiD FLAP FOR LARGE DEFECTS

Our protocol is to avoid primary closure with tension
in all surgical wounds. Large defects, which would be
impossible to close without tension, are closed using
universal rhomboid flaps, provided ample skin is available
on any of the sides of the wound. These flaps are versatile
fasciocutaneous flaps, whose advantages have been
described by Limberg.™ While raising a rhomboid flap,
incision with length equivalent to one of the sides of the
rhomboid defect is given perpendicular to defect’s long
axis and a second incision is given parallel to the side of the
defect from the end of this perpendicular line [Figure 2].
This flap is then mobilized in the fasciocutaneous plane and
transposed to cover the primary defect, which distributes
the tension of primary wound closure [Figure 3].

ResuLts

1. Demography and lesion characteristics: Table 1
describes the lesion characteristics.

2. Wound characteristics for primary closure vs. flap
cover: Table 2 summarizes the wound characteristics
of the wounds closed primarily and those using
flap cover.

Figure 4 shows the wound dimension results and the
method of closure chosen in the study.

3. Postoperative complications in flap cover wounds:
Table 3 describes the postoperative complications.

Discussion

Every fourth patient who undergoes surgery for NTD
will have a large wound, difficult to be closed primarily.”

Figure 1: Transverse (X) and vertical (Y) wound dimension and
transverse diameter of back (Z)

Effective closure provides tension-free repair, ensuring
adequate soft tissue cover of the repaired site; thereby
preventing cerebrospinal fluid leakage and promoting
wound healing, especially in larger defects. Different local
flaps and grafts have been described with variable results
in literature.*8! Rhomboid flaps, often popularly known

Figure 3: Transposed rhomboid flap over wound
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Table 1: Demography and lesion characteristics
114 (N)

Total no. of operated
patients

Mean age at surgery  83.8 days (range, 4 days to 3.5 years)

Type of NTD MMC, 68 (59.65%); lipo-MMC, 28 (24.56%);
rachischisis, 6 (5.26%); meningocele, 12 (10.53%)

Location of NTD Lumbosacral, 101 (88.6%); cervical, 8 (7%);
thoracic, 3 (2.6%); sacral, 2 (1.7%)

Leaking MMC 9 (operated in emergency)

Bony deformity Kyphosis, 6

Primary closure:flap
cover

86:28 (24.56% needed flap cover)

Table 2: Wound characteristics for primary closure vs. flap cover

Nature of wound Wound characteristics
closure

Primary closure

X/Y ratio, biphasic distribution (either <0.63
or >1.65)

Mean Z/X, 3.3

Average defect area, 45.4cm?

All lipo-MMC primarily closed

X/Y ratio, ranged from 0.71 to 1.45 (mean, 1.25)
Mean Z/X, 2.3

Average defect size, 55.6cm?

Flap cover

All patients with rachischisis and kyphosis
needed flap cover

Table 3: Postoperative complications in flap cover wounds

Wound infection 2
Dehiscence 1 (at tip)
Hematoma 1
Flap necrosis 0
Mean postoperative stay 7.4 days
Mean stay in cases of 20.2 days

wound complications
Infected lesions had a mean wound distance of 5.3cm from posterior
anal margin

as Limberg flap, are universal, versatile fasciocutaneous
flaps, which can be raised at any site where ample skin
surrounds the defect.® These flaps have been extensively
used throughout the body with considerable success.”
In our study, 24.56% patients needed rhomboid flap for
wound closure. This is comparable to the findings of
Bevan et al ' who in their study of post-MMC excision
defects closure observed that as many as 22.5% of their
patients needed additional plastic surgical procedure to
achieve tension-free wound closure.

Factors determining the choice of closure of postsurgical
wounds in patients with NTD have been studied earlier;
nature of NTD, its size and location, any underlying
bony deformity, and amount of soft tissue available for
closure are instrumental in choosing appropriate surgical
options.! A few studies have classified the defect according
to the size of one axis, thereby defining large defects as
those exceeding Scm in diameter and considering the
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Figure 4: Line diagram showing ratio (X/Y) in relation to method of
wound closure

need for additional procedures and prolonged admission
after surgery.''"'? But, we have observed that it is not one
dimension, which needs measurement for decision, rather
both dimensions (in long axis) play equally important
role, much more important is the relative ratio of these
dimensions along with the area of the defect to guide
toward a proper decision. We concluded that squarer
defects with a range of axis ratio (X/Y) from 0.71 to 1.45
needed a flap cover; as against this, oval defects with
axis ratios (<0.63 or >1.65) could be primarily closed
without much complications. In lesions that have ratio
value between 0.63 and 0.71 or 1.45 and 1.65, we believe
that it would be better to close them using rhomboid flap
to ensure better results. Also, although all lipo-MMC
could be closed primarily, all six patients with kyphosis
and six patients with rachischisis needed rhomboid flaps
for wound closure. In a recent study, Kemaloglu et alF
emphasized the importance of ratio of the dimensions
of the wound in decision-making for wound closure.
Campobasso et al® found Limberg’s flap to provide
stable wound closure with minimal complications in their
series of large MMC.

The simplicity in the technique of raising rhomboid
flap and its safety makes it a versatile option to be used
universally where adequate skin is available.!'!!

Minor complications were present in 4/28 (14.3%)
patients having rhomboid flap cover, which were managed
conservatively. Other investigators have also reported
similar complication rates.>% Infected lesions were located
closer to the posterior anal margin (mean distance, 5.3 cm).

CONCLUSION

We concluded that the versatile, safe, and universal
rhomboid (Limberg’s) flap is an aesthetic solution to the
large skin defects in patients of NTD.
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