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A Challenging Case of Using Manta Ray Skin 
Flaps in a Severe Post-Traumatic First Web Space 
Contracture
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	 Patient:	 Male, 36-year-old
	 Final Diagnosis:	 Web space contracture
	 Symptoms:	 Joint stiffnes • loss of thumb abduction • severe scarring
	 Medication:	 —
	 Clinical Procedure:	 Contracture release
	 Specialty:	 Orthopedics and Traumatology • Plastic Surgery

	 Objective:	 Unusual clinical course
	 Background:	 First web space contracture affects thumb function and grasping capacity. This pathology alters normal anato-

my and results in decreased ability to use the hand. Appropriate release and resurfacing are needed to restore 
normal hand function. Principles of successful treatment also include providing healthy compliant skin for a 
tension-free closure and a smooth healing period. The Manta Ray skin flaps are utilized in children, allowing 
the position of as much local skin as possible with minimal dorsal scarring. The technique has potential use in 
adults who have less skin plasticity and pliability.

	 Case Report:	 We present the case of a 36-year-old patient with a severe first web space contracture of the dominant hand. 
Primary concerns of the patient were loss of hand mobility, limited grasping ability, and an inability to “give 
a proper handshake”. Medical history suggests a gunshot wound in early childhood treated operatively by a 
mild web release after the point of trauma, with insufficient outcomes. We proceeded with the Manta Ray flap 
technique using 3 dorsally-based flaps and 4 palmar-based flaps, with excellent results.

	 Conclusions:	 Although the Manta Ray flap procedure was developed for moderate web space contractures in children, it 
combines advantages of several flap techniques. It ensures sufficient web space lengthening and may be ap-
plicable in older patients if enough healthy unscarred skin is available. These unique properties and potential 
led us to use the method for this challenging case.
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Background

Proper hand function is ensured by the thumb [1]. This is 
achieved by normal anatomical and physiological relations. 
Web space contractures disrupt these relations and alter thumb 
mobility and grasping [2].

First web space contracture may involve not only skin, but 
also subcutaneous tissue, fascia, muscles, and joint ligaments. 
The etiology of this condition can be congenital or acquired 
(eg, trauma, infection, arthritis). Existing web contractures re-
quire operative reconstruction consisting of adhesion release 
and skin resurfacing [3]. The former may be difficult to esti-
mate before actual surgical exploration, while the latter can 
be done using different methods (eg, skin flaps or skin grafts), 
and the preferred approach depends on the contracture grade 
and skin properties.

Severe post-traumatic cases can be challenging and they de-
pend on the extent of tissue involvement, local skin status, 
previous corrections, and patient age. The surgeon must de-
cide how to reconstruct the first web space and which meth-
od best suits the particular patient.

Case Report

We present the case of a 36-year-old patient with a severe first 
web space contracture of the dominant hand. Primary concerns 
of the patient were loss of hand mobility, limited grasping abil-
ity, and an inability to “give a proper handshake”. His medical 
history suggested a gunshot wound in early childhood, treat-
ed operatively by a mild web release after the point of trau-
ma, with insufficient outcomes. The patient was not satisfied 
with the results of the procedure and did not feel his hand 
had improved. After that, he did not seek further medical at-
tention until the point of current admission.

A clinical examination described a severe thumb contracture, 
with a thumb index angle of about 12 degrees (Figure 1). 
Additionally, dorsal scarring was evident, affecting the region 
from the first web space to the proximal part of the first meta-
carpal bone. Range of motion was impaired – the mean range 
of palmar abduction of the carpometacarpal joint (CMCJ) was 
of about 20 degrees, retroposition of about 10 degrees, radi-
al abduction of about 22 degrees, opposition Kapandji grade 
5, and adduction of about 2 degrees. Proximal and distal joint 
motion was physiological. Manual muscle testing was not ob-
jective due to the adaptive properties of intrinsic hand mus-
cles. Neurovascular function was normal.

Figure 1. �Dorsal (A) and palmar (B) side of affected arm. Post-traumatic severe thumb adduction contracture with a thumb index angle 
of about 12 degrees.
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Diagnostic testing included goniometry of the thumb index an-
gle, X-rays of the affected hand, and a patient-answered sur-
vey. We measured the thumb index angle to determine the se-
verity of the condition. The X-rays excluded other diagnoses 
that affect the bones and/or joints, like arthritis and congeni-
tal dysplasia. Finally, The Disabilities of the Arm, Shoulder and 
Hand (DASH) questionnaire was used to evaluate impairments 
of activities. A DASH score of 52 indicated moderate disability.

We proceeded with the Manta Ray flap technique using 3 dor-
sal skin flaps and 4 palmar skin flaps (Figure 2). According to 
the originally described procedure, the length of the flap on the 
radial side of the index and ulnar side of the thumb can be up 
to 75% of the length of the corresponding proximal phalanx 
of that digit [4]. We achieved an 80% ratio. After that, we de-
termined the flap width and projected how to properly close 
the donor sides (Figure 3).

The first dorsal interosseous muscle fascia was incised. The mus-
cle itself was deeply scarred and not functional. We continued 

with an extensive release of the remaining muscle and CMCJ 
contractures. The ulnar neurovascular bundle to the thumb, 
the radial neurovascular bundle to the index finger, and the 
terminal branches of the superficial radial nerve on the dor-
sum of the first web were intact.

After a satisfactory release, the flaps were repositioned and 
the skin was approximated with absorbable sutures (Figure 4). 
Postoperatively, we applied a thumb abduction splint with 
about 65-70 degrees of fixed thumb index angle.

We reviewed the wound at several follow-ups and the patient 
proceeded with an aggressive rehabilitation program for 3 
months. No complications affecting the healing process were 
noted. Outcomes were the following: thumb index angle was 
62 degrees (Figure 5), range of palmar abduction of the CMCJ 
was 45 degrees, retroposition was 14 degrees, radial abduc-
tion was 44 degrees, opposition Kapandji grade was 9, and 
abduction was 5 degrees. The DASH score improved to 22. No 
adverse or unanticipated events were recorded.

Discussion

The primary issue in patients with an addiction thumb con-
tracture is to release and to resurface the web space. After 
release, reconstruction requires the distribution of well-vas-
cularized, flexible, and sensate skin [5]. The surgeon must de-
cide which technique to use for the web space skin lengthen-
ing. This involves the incorporation of new skin into the web 
space and can be done by using flaps or grafts [3]. Flap tech-
niques are divided into local flaps, regional flaps, and distant 
flaps. The first may be intraweb or extraweb. This includes 
Z-plasty techniques, square flaps, transposition flaps, rotation 
flaps and tissue expansion [6-11]. Regional methods for add-
ing skin include pedicled forearm flaps, pedicled, free groin, 
and other free flaps [12,13].

Choosing the flap technique depends on the expected skin 
defect. It is determined by the severity of the web space 

Figure 2. �Preoperative (A) and postoperative (B) method schema and design of the Manta Ray flaps. p – palmar flaps; d – dorsal flaps
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Figure 3. �Manta Ray skin flaps: 3 dorsally-based flaps and 4 
palmar-based flaps.
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Figure 4. �(A, B) Postoperative result. Skin flaps were approximated with absorbable sutures.

A B

Figure 5. �Three-month follow-up results. The dorsal (A) and palmar (B) side of the hand show minimal scarring from the current 
procedure. Thumb index angle of 62 degrees converting the contracture from severe to mild using Manta Ray skin flaps.
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contracture. The 3 categories of contracture are mild, moder-
ate, and severe. Mild contractures present with a thumb in-
dex angle of 60 to 90 degrees. A good result can be achieved 
with an increase of 50% of web space skin length. Moderate 
contractures have a thumb index angle of 40 to 60 degrees 
and require a 50% to 125% increase of web space skin length. 
Severe web space contractures have a thumb index angle of 
below 40 degrees and need a more than 125% increase of 
web space skin length [2].

Local skin flap procedures have the tendency to under-release 
the web in cases of moderate contracture. Type 3 and type 4 
flaps seem to overcorrect the release. The Manta Ray flap is 
a mixture of type 1 and type 2 flaps, importing as much skin 
as possible into the web [4]. Other methods, such as the large 
dorsal-based rotation flaps, can be quite complex and esthet-
ically unacceptable, often requiring skin grafts for secondary 
defects. The Manta Ray keeps scaring within the web space of 
the thumb and the palmar space, leaving minimal dorsal scar-
ing on the socially presented surface of the hand. Furthermore, 
the procedure ensures good vascularization and sensation, al-
lowing excellent surgical exposure of structures and a healthy 
web space increase.

Known complications of the procedure are infection, flap ne-
crosis, and inadequate web lengthening [4]. Insufficient release 

usually occurs due to a significant dorsal skin contracture or a 
more severe first web space contracture. In the present case, 
the web space contracture was severe, and an extensive but 
careful adhesiolysis was performed. The dorsal skin was suf-
ficient and had good elastic properties despite the patient’s 
age and scaring from the previous operation.

Conclusions

Although the Manta Ray procedure is a popular choice for mod-
erate contractures and is often used in children, we decided 
to utilize it in this severe case due to its excellent properties 
and advantages over other flap techniques. The procedure en-
sures minimal dorsal scaring and sufficient web space length-
ening and may be applicable in older patients if enough healthy 
unscarred skin is available. Although the Manta Ray flap tech-
nique was developed for moderate web space contractures 
in children, its unique properties and potential led us to use 
this challenging method for this post-traumatic adult patient.
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