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Abstract :

The authors report their experience with the use of Integra® dermal substitute, in
combination with a thin skin graft, following an orbital exenteration. The clinical case
described relates to a 42-year-old gentleman with an ulcerative retractile lesion of the right
lower eyelid. Histopathological examination diagnosed a moderately differentiated
epidermoid carcinoma infiltrating the orbit. Total exenteration was necessary as well as
secondary radiation therapy and chemotherapy. Rehabilitation of the exenterated socket
was performed by inserting an Integra® patch, followed by an additional thin skin graft one
month later.

The authors review the various available techniques for exenterations, their indications and
the various possible secondary rehabilitations. Despite being less utilized, the dermal
substitute technique, which is relatively new, seems to offer quicker and easier
rehabilitation compared to traditional techniques.

A comparative study would be necessary to define superiority among the different
techniques of exenteration, with respect to the speed of rehabilitation and resistance to
radiation therapy.
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Résumé :

Les auteurs rapportent leur expérience a propos de |'utilisation de substitut dermique
Integra® associé a une greffe de peau fine dans les suites d’'une exentération pour tumeur
orbitaire. Le cas clinique décrit concerne un patient de 42ans présentant une lésion
ulcérante et rétractile de la paupiere inférieure droite s’apparentant aprés examen
anatomopathologique au diagnostic de carcinome epidermoide moyennement différencié
infiltrant I'orbite. Une exentération totale a été nécessaire associée dans les suites a une
radiothérapie et une chimiothérapie. La réhabilitation de la cavité d’exentération est
effectuée par la mise en place d’un patch d’Integra® suivi un mois plus tard d’une greffe de
peau fine additionnelle.

Les auteurs font le point sur les techniques d’exentérations, leurs indications et sur les
différentes réhabilitations secondaires possibles, dont celle faisant appel au substitut
dermique qui reste encore relativement peu pratiquée a I’heure actuelle, malgré des suites
potentielles relativement simples et autorisant une réhabilitation par épithése accélérée.

Une étude comparative serait nécessaire pour définir une supériorité de I'une ou l'autre des
techniques d’exentération, a la fois par rapport a la rapidité de réhabilitation et a la

résistance vis-a-vis de la radiothérapie.

Mots-clés : exentération, tumeurs orbitaires, substitut dermique, Integra®, epitheses.



INTRODUCTION :

Orbital exenteration is a surgical procedure used for the treatment of certain ocular, orbital,
and palpebral malignancies that invaded the orbit and cannot be treated conservatively.

It is an extremely mutilating procedure, removing all the orbital elements, and leaving nude
the orbital bony walls [1-2]. Exenterations can be partial (with eyelid preservation) or total
(by extending the procedure to the adjacent tissues or periorbital cavities) when the lesion is
extensive [2-3]. The main etiologies requiring exenteration are the palpebral malignancies
invading the orbit by contiguity : epithelial tumors (basal cell epithelioma and squamous cell
carcinoma), sebaceous carcinoma, conjunctival melanoma and squamous cell carcinoma [4-
5].

Total orbital exenteration is the most commonly used technique and involves the bulk
removal of eyelids and orbital contents covered by its periosteum. After having incised the
skin until the bony rim and circularly around the entire orbital circumference, the
periosteum is opened, and the periosteal sac is detached to the apex where the neuro-
vascular pedicule is then carefully coagulated and sectioned [2-5]. The orbital walls are thus
left nude and various methods are available for the cavity repair: spontaneous
epithelialization, graft or flap.

Techniques such as locoregional flap (temporal muscle, frontal cutaneous) or free flap
(rectus muscle of the abdomen, thigh) have long been the preferred solutions because they
allow a correct filling of the orbital hollowness and even of a greater cavity volume if an
enlarged exenteration was performed. Locoregional flap are robust and tolerate
radiotherapy [6]. In case of total exenteration without adjuvant treatment, spontaneous
epithelialization was the alternative choice versus thin skin grafts [3].

Recently, the appearance of epithesis techniques (made up of silicon), which is magnetically
fixed to pillars that are osteo-integrated onto the orbital rim, significantly improved the
rehabilitations of the exenteration cavities [7]. This requires, however, to opt either for a
reconstruction solution leaving the orbital cavity open, or for a reoperation on the previously
disposed flap, to ensure their correct placement and stability [6].

Orbital exenteration leaves a significant aesthetic and psychological scar and the
rehabilitation of the exenteration cavity is therefore a major issue in the management of
these patients. Its goal is to restore at best the aesthetic unity of the face with the possibility
of adaptation of an epithesis, while allowing a satisfactory oncological surveillance but also
the use of adjuvant treatments if necessary.

We describe here the case of a patient who benefited from a new alternative to the
reconstruction of the orbital cavity after exenteration.



CASE DESCRIPTION :

We report the case of a 42-year-old patient, referred to our department for a neglected
retractile lesion of the outer half of the lower right eyelid, causing an irritative discomfort
that became unbearable. After anamnesis, the patient described a history of chalazion
having badly evolved with a stable scar for several months. He had already consulted several
specialists for this lesion for the last 3 years, but being very anxious, he had always refused
care. The clinical examination was delicate, but there was an ulcerative and retractile lesion,
with madarosis on the outer half of the lower right eyelid, retraction of the conjunctival sac
and a scar entropion of the lower eyelid (Fig. 1).

Because of the patient's anxiety, a biopsy under general anesthesia was made. While under
general anesthesia, an external cantholysis was performed, this helped us to visualize the
inferior and lateral conjunctival sac that was infiltrated by lesional tissue. Tissue induration
was also noted extending to and below the outer orbital rim, reaching the orbit under the
external canthal tendon. A large resection of the outer half of the lower eyelid, the outer
canthus, the lateral third of the upper eyelid and the infiltrated conjunctiva was performed.
The extemporaneous examination found a carcinomatous infiltration by an epidermoid
carcinoma moderately differentiated with invasion of all the edges including the deep ones.
Given the importance of the lesion and its local invasion, no additional resection was
performed, and the decision was made to wait for the final histopathological results. The
diagnosis of a moderately differentiated epidermoid carcinoma infiltrating the orbit was
confirmed and the case of the patient was presented during a multidisciplinary consultation
meeting. Total exenteration was decided with the possibility of performing adjuvant
radiotherapy and chemotherapy according to the final pathological findings.

Total exenteration was performed under general anesthesia. After a skin incision to the bony
rim, the orbital contents were removed from the periosteal sac with exposure of the bony
walls of the orbital cavity (Fig. 2). Extemporaneous examination confirmed healthy margins
greater than 5 mm. In addition, resection of the temporal and infero-temporal orbital bone
ridges was performed (Fig. 3).

The rehabilitation of the exenteration cavity is carried out by setting up an Integra patch.
Developed in 1981 by Yanna and Burke [8] to provide immediate wound coverage after
excision, Integra® allows the regeneration of a functional dermis with a histologically normal
architecture after extracellular matrix degradation. The patch consists of a bilayer substitute
composed of an extracellular matrix covered with a Silastic® film. The synthetic surface layer
is @ 0.10 mm thick polysiloxane polymer film for water and gas exchange. The 2 mm thick
dermal layer is a combination of bovine collagen Type | fibers and chondroitin-6-sulfate
glycosaminoglycan, cross-linked by glutaraldehyde [9]. The dermal layer colonized by the
cells of the patient is definitive and should be ideally grafted between D14 and D21 after
removal of the superficial layer. Definitive healing takes place about one month after the
Integra application (Fig. 4).

After hydrating the Integra leaflet for 2 minutes in physiological saline solution, it is placed in
the exenteration cavity and sutured directly to the skin margins (Figure 5). The patch is
finally plated on the orbital walls by a Jelonet leaflet topped by a compressive pledget
(Figure 6). The duration of the intervention was 140 minutes.



An antibiotic prophylaxis with Amoxicillin + clavulanic acid was introduced for 10 days and
the patient was able to leave 2 days after the surgery. Cavity monitoring and dressing repair
were then performed every 3 days. Healing was satisfactory with the appearance of a
budding tissue under the silicone film, 10 days only after the exenteration.

The definitive anatomopathological findings revealed a moderately differentiated
epidermoid carcinoma infiltrating the orbit with healthy margins of 0.5 cm along the
inferotemporal periosteum. Perineural sheathing and carcinomatous endovascular emboli
were also present. Therefore, an adjuvant treatment by radio and chemotherapy was
decided during a new multidisciplinary consultation meeting.

Four weeks after the first procedure, the patient underwent another general anesthesia
procedure for port-a-cath placement.

Therefore, the decision to perform skin grafting in the exenteration cavity at the same time
was taken. After ablation of the silicone film, we found a well vascularized budding of neo-
dermal tissue.

A thin skin graft (0.2 mm), taken from the inside of the right thigh and expanded 1.7 times,
was then placed in the cavity and sutured onto the skin margins but also attached directly to
the neodermal tissue in the bottom of the cavity. The graft was then covered with Jelonet
and a pledget to best conform with the orbital walls. The grafting was complete and rapid.
Total re-epithelialization of the cavity was obtained 7 weeks after the exenteration.

Radiotherapy treatment was started the following week, with a dose of 30 grays divided into
15 fractions over the course of 20 days, concomitantly with 3 cures of CISPLATYL (A cure
once every 15 days). A low cumulative dose of 30 grays was possible because the adjuvant
treatment also included chemotherapy, otherwise this dose would have been too low for
isolated radiotherapy. The tolerance of the graft with respect to radiotherapy was excellent,
no disunion, no necrosis and no desquamation was noted (Figure 7).

Six months after the exenteration, a stable cavity was obtained, without post radiotherapy
integument complications. The cavity was easy to monitor, free of recurrencies, and well
opened, allowing us to easily start the process of cosmetic rehabilitation by an epithesis.
Epiplating titanium plates (Medicon, Tuttlingen, Germany) were directly fitted with their
magnets on the superior and infero-lateral orbital rims (Fig. 8).

The healing of the skin above the plates and around the magnets was correct. 4 weeks after
the establishment of the anchors, molding of the cavity for the creation of the silicone
epithesis adapted to the osteo-integrated implants was performed (fig. 9).

In summary, the use of INTEGRA® for reconstruction, allowed us to obtain a rehabilitated
cavity, ready to be equipped with an epithesis and easy to monitor. The reconstruction took
only 7 months after the orbital exenteration with adjuvant radio and chemotherapy.



DISCUSSION :

In case of orbital invasion, the management of oculo-orbito-palpebral malignancies
sometimes requires exenteration. In the literature, after exenteration, the most commonly
used reconstruction techniques are spontaneous epithelialization (32 to 80 % of cases),
muscle flaps (25 to 77 % of cases) and skin grafts (from 23 to 63 % of cases) [6, 10-14]. The
recent appearance of epithesis supported by osteo-integrated implants has significantly
improved the cosmetic rehabilitation of exenteration cavities, and their use makes it
possible to adapt stable epitheses in 20 to 95 % of the cases [6, 10, 15], with a satisfactory
result for the patients [7, 16].

The choice of the reconstruction technique should be guided by the size of the deficit to be
filled, the use of a possible adjuvant radiotherapy (requiring a rapid making of a cavity that
can tolerate it) and finally the patient's will for wearing of an epithesis (requiring the
creation of a so-called open cavity) [6, 12].

After exenteration, the spontaneous epithelialization of the cavity by granulation is a
frequently used reconstruction solution. It makes it possible to obtain cavities that are easier
to adapt with epithesis, and also easy to monitor, without the associated difficulties and
complications with the removal and the use of a flap or graft. However, it requires frequent
care and regular monitoring. The healing average duration can vary between 3 to 10
months, depending on the studies, and is highly dependent on a possible necessary adjuvant
radiotherapy [12-14, 17].

Adaptation of osteo-integrated implants comes later than with the other means of
reconstruction and is usually postponed around 11 to 19 months after exenteration in case
of granulation [10, 13]. There is also a higher rate of fistula-like complications than with
grafts or flaps [17-18] ranging from 28 % in the series of Rahman et al. [13] to 68 % in the
series of Mohr et al. [12]. These fistulas arise because of the secretions create a chronic flow
with an inflammatory cavity. All of which is uncomfortable for the patients and therefore
hindering the prosthetic adaptation.

Fine or dermal skin grafts accelerate the recovery of the bony walls of the cavity. Healing is
usually achieved in 6 to 8 weeks. Although they allow the rapid creation of an ideal open
cavity for future prosthetic adaptation, they have a significant failure rate given the difficulty
of fixing them directly onto the bone. Moreover, the tissues created being thin, they hardly
tolerate radiotherapy and healing problems can also occur during the placement of bone
implants [11, 13-14]. For Hanasono et al. [6] their indications are limited to partial or total
exenterations, not requiring radiotherapy and where rapid prosthetic rehabilitation is
desired.

The immediate reconstruction of the cavities by loco-regional flaps (temporal or frontal) or
free flaps can cover large skin deficits and has the advantage of reconstructing the cavity in a
single operation. It can be helpful especially for patients with precarious general conditions,
but this lengthens the duration of the surgery by several hours as well as the duration of
hospitalization. [6]. Their large volume and rapid healing allow an optimum filling of the
cavity thus limiting the risk of fistula. Their robustness gives them good tolerance to



adjuvant radiotherapy [19]. Their cosmetic results are however less satisfactory than the
adaptation of an epithesis, and in the case of desired secondary rehabilitation, as they create
so-called full cavities, the flaps will hinder the adaptation of epithesis and revision
procedures may be necessary [6, 20].

In addition, there is a risk of comorbidities and significant aesthetic damage related to the
site of sampling. Finally, the flap will make it more difficult to monitor the cavity for early
detection of potential recurrences that may occur in up to 24 % of the cases [14]. Developed
in the 80s by the team of Yanna and Burke [8], the Integra® has been available in France for
about twenty years and used for the management of burn victims where it has shown its
effectiveness [9, 21]. Currently, because of its ease of use, its ability to bud directly onto the
bone, and its satisfactory aesthetic and functional results, it is increasingly used in plastic
and reconstructive surgery. It makes it possible to obtain a rapid quality skin coverage (4 to 6
weeks).

Also, quality skin coverage can be obtained in large losses of substance, including the scalp
or the face, all of which without using flaps, reduce the operating time, hospitalization time,
and comorbidities related to the flap sampling sites [22-25].

Finally, tissues reconstructed with the help of Integra® have a good tolerance with respect to
radiotherapy [26]. In our case, the placement of the dermal substitute, combined with a
secondary skin graft, has shown to be effective in reconstructing a complex loss of substance
with exposed orbital bone. It allowed a quality healing of the exenterated cavity in just 6
weeks and all while having well tolerated an adjuvant radiotherapy that could have been
deleterious to a transplant. A few similar cases of use of Integra® dermal substitute,
secondary to exenterations, have been described in the literature in recent years : a series of
7 cases described by Rafailov et al. in 2017 [27], a series of 5 cases described by Ozgonul et
al. [25] as well as a unique case described by Patel et al. in 2018 [28].

For all the described cases, the procedure and the hospitalization duration were shorter
than with graft or flap reconstruction techniques [6]. Postoperative care was simpler,
shorter and not very demanding compared to that required with spontaneous
epithelialization. However, a second intervention was required in the month following
exenteration, to perform thin skin grafting. Some one-step procedures were described and
showed satisfactory results as well [23, 29].

In our patient cosmetic rehabilitation was started only 6 months after the exenteration in
order to be able to monitor the reaction of the reconstructed cavity in the aftermath of the
radiotherapy, but also to detect a possible retraction of the reconstructed cutaneous tissue
by dermal substitutes, whose surface area can decrease by 30 % [23-24].

Healing on the bone implants was satisfactory and the well open cavity allowed easy
adaptation of the epithesis with stability and comfort.

As in the previous publications, we didn’t note any complications such as early fistula,
dermatitis or necrosis after radiotherapy of the cavity. In addition, the use of the Integra®
made it possible to avoid any complications or facial unaesthetic scarring related to the site
of flap removal. Finally, in the absence of flap, the monitoring of a possible recurrence in the
cavity was easy and since healing was rapid it was not confused with budding tissue.



CONCLUSION :

The use of Integra® Dermal Substitute combined with a thin skin graft appears to be a simple
and satisfactory alternative for the reconstruction of orbital exenterated cavities. It allows
rapid healing with a good local tolerance to radiotherapy. It is fast, simple and harmless for
the rest of the face. Finally, this combination allows early cosmetic rehabilitation, while
ensuring optimal local cancer monitoring. A comparative study would confirm the interest of
this treatment in post-exenteration reconstructions.
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Legends of the figures

Figure 1 : initial aspect of the lesion during management, with an ulcerative and retractile
lesion of the outer half of the lower right eyelid.

Figure 2 : extirpation of the periosteal sac with the orbital content.

Figure 3 : orbital cavity exposed with resection of temporal orbital rim.

Figure 4 : from left to right and from bottom to top : Integra® patch ; initial skin deficit; 6
days after placement of the patch, we note the formation of the neo-dermis under the
Silicone sheet ; Removal of the silicone film ; placement of an expanded thin skin graft on
the new dermis ; J30 complete healing with reformation of the cutaneous tissue.

Figure 5 : Integra® patch set up in the orbital cavity.

Figure 6 : Jelonet® tamponade to patch the orbital wall patch.

Figure 7 : Cavity 15 weeks after the exenteration and 1 month after the end of the adjuvant
radiotherapy.

Figure 8 : Cavity equipped with osteo-integrated implant 7 months after the exenteration.

Figure 9 : final epithesis.



Figure 1: initial aspect of the lesion during management, with an ulcerative and retractile lesion of
the outer half of the lower right eyelid.



Figure 2: extirpation of the periosteal sac with the orbital content



Figure 3 : orbital cavity exposed with resection of temporal orbital rim



Figure 4: from left to right and from bottom to top: Integra® patch; initial skin deficit; 6 days after
placement of the patch, we note the formation of the neo-dermis under the silicone sheet; Removal
of the silicone film; placement of an expanded thin skin graft on the new dermis; J30 complete
healing with reformation of the cutaneous tissue



Figure 5: Integra® patch set up in the orbital cavity



Figure 6: Jelonet® tamponade to patch the orbital wall patch.



Figure 8: Cavity equipped with osteo-integrated implant 7 months after the exenteration.



Figure 7: Cavity 15 weeks after the exenteration and 1 month after the end of the adjuvant
radiotherapy.








