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Case Report
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Abstract

:

Background: Squamous cell carcinoma is the most frequent malignant cancer of the oral cavity. Metastasis involvement is one of the most relevant prognostic factors in terms of survival probability. Patients with oral cancers often undergo extensive en bloc resective surgery of the mandible and maxilla, with or without cervical nodal dissection, based on the presence or occult risk of regional metastases. Several factors affect the choice of flap, to recover aesthetics and function. Case Presentation: The case of a 60-year-old man who underwent maxillectomy with neck dissection as well as a reconstruction with a combination of multiple vascularized free flaps is presented. Conclusions: The excellent integration of the free flaps and the total absence of complications led to a high-quality aesthetic and functional performance of the reconstruction obtained through two different flaps. More specifically, the fibular free flap for bone reconstruction allows a two-team approach and maintains an excellent vascularization, even in case of several osteotomies for the maxillary reconstruction as reported. In addition, the use of free radial forearm flap for soft tissue reconstruction permits to obtain long caliber vessels, thus facilitating surgery without repositioning of the patient during surgery and therefore, consequently reducing surgery times.
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1. Introduction


Squamous cell carcinoma is the most frequent malignant cancer of the oral cavity. Epidemiological data indicate that oral cancer is far from being rare [1]. In the last years, an increase of over 300,000 new oral squamous cell carcinoma (OSCC) cases has been recorded at global level. Moreover, a decrease in the average age and a higher number of female patients were reported [2]. Despite all efforts to prevent and treat the disease at an early stage, 50–60% of OSCC patients still die within five years [2,3]. A recent systematic review shows that—following successful treatments (five to 25 years)—the rate of metastatic spread for OSCC is about 65% for lymph node metastasis, 5–25% for distant one and up to 50% rate for local recurrence [4]. It is clear that metastasis involvement is one of the most relevant prognostic factors in terms of survival probability. Patients with oral cancers often undergo extensive en bloc resective surgery of the mandible and maxilla, with or without cervical nodal dissection, based on the presence or occult risk of regional metastases [3].



Therefore, having large safety margins is crucial to reduce local invasiveness and the possibility of the relapse of the disease. In advanced stages, the cancer may present ulcerations, a deep ulcer with an irregular vegetating surface, raised margins and a significant infiltrate of the oral tissues until the rapid involvement of lymph nodes and contributing to metastasis [5]. Maxillectomy defects often result in alterations in speech, chewing and swallowing due to the inability to separate the oral cavity from the nasal and paranasal cavities effectively. Therefore, this type of intervention results in important and extensive defects of soft tissues and/or bone with serious aesthetic and functional sequelae. For example, in partial and total maxillectomy it is very common to find cases of collapse of the lip, cheek and infraorbital soft tissue, loss of the hemipalate causing the above-mentioned alterations [6,7]. If the defect is not adequately reconstructed, a large oro-nasal and/or maxillary communication can be established. In order to recover aesthetics and function, numerous reconstructive options have been proposed over the years, among which revascularized bone flaps, pedunculated or revascularized flaps or free flaps. Many factors and variables influence the choice of flap type, such as the clinical condition of the patient, the size of the defect and its location. More specifically, the use of free revascularized flaps allows for a reliable repair in case of complex and extensive tissue defects, given that an abundant vascularization can reduce the infectious risks linked to the oral bacterial flora [8]. In addition, the bone tissue transplant which maintains its osteogenic properties can ensure a better osteointegration of the dental implants and permits a higher quality integration with the nativity mandibular bone [9]. The purpose of this case report is to present a partial maxillectomy with a double free flap vascularized reconstruction technique, in order to obtain the best reconstructive solution from a functional and aesthetic point of view.




2. Case Presentation


A 60-year-old male patient, with dependence on alcohol and tobacco, was admitted to “Casa di Cura Malatesta Novello” (Cesena, Italy) for a not healing lesion on the hard palate. The patient gave a medical history of type 2 diabetes and multiple thrombophlebitis. He was under medication with metformin. The patient was examined both clinically and radiographically. Extraoral examination showed pain and difficulty in swallowing and phonation. Intraoral examination was difficult due to restricted and painful mouth opening, and it has shown an exophytic and ulcerated lesion, 5 × 4 cm sized and localized on the hard palate, having a warty and irregular aspect (Figure 1a,b). No Suspicious lymph nodes were noted extraorally. On palpation, bleeding was also evident. As shown in Figure 2, a cone beam computed tomography (CBCT) revealed extensive hard tissue destruction resulting from the hard palate. An incisional biopsy carried out in July 2020 revealed fragments with aspects of poorly differentiated squamous carcinoma. On the basis of the radiological, clinical and histological findings, a provisional diagnosis of oral squamous cell carcinoma was made. The patient was surgically treated on 24 September 2020. Surgery was performed under general anesthesia in the operating room. The multidisciplinary team included surgical oncologists, oral and maxillofacial surgeons, and otolaryngologist. Maxillectomy with neck block dissection of lymph nodes was performed (Figure 3). A reconstruction with fibula free flap for bone reconstruction (about 20 × 8 cm) and free radial forearm flap for soft tissue reconstruction (about 5 × 7 cm) was performed (Figure 4, Figure 5 and Figure 6). Complete resection of the lesion with clear margins was performed. The recipient vessels that were exploited for the fibula flap are the facial artery and the facial vein. For the free radial forearm flap, the superior thyroid artery and internal jugular vein were exploited.



A short video highlights all the surgical steps (please refer to Supplementary Materials section). Table 1 shows a description of the main surgical steps.



After excisional biopsy, histological diagnosis confirms poorly differentiated squamous cell carcinoma with massive latero-cervical metastases T4N2M0, based on mouth cancer TNM classification criteria of the American Joint Committee for Cancer Staging [10]. After histological diagnosis, the patient was subjected to cycles of chemotherapy and radiotherapy, as required by international protocols. The duration of postoperative follow-up was 13 months up to date. As demonstrated by clinical photos and post-operative radiographs, both free flaps were integrated in an excellent way. No postoperative complications emerged.




3. Discussion


There is wide evidence in the literature that, among others, the presence of lymph node metastasis and the invasion of resection margins represent the most important prognostic indicators of survival in the case of OSCC [11]. With the aim of obtaining optimal conditions to reach aesthetic and functional goals, the use of multiple microvascular free flaps is necessary [12,13]. Specifically, in the present case, multiple vascularized free flaps (fibula free flap for bone reconstruction and free radial forearm flap for soft tissue reconstruction) were used. The choice of the flap is guided by several criteria among which age, general health status, extension and site of the defect, status of dentition and others (as shown in Table 2) [12].



As for the bone, it is essential to analyze it both quantitatively and qualitatively, by taking into consideration previous surgical trauma also based on the patient’s age. As for the flap, it is necessary to assess the ease of collection with consequent site morbidity, definitely also the length of the vascular peduncle as well as the caliber of its vessels. It was demonstrated that both vascularized and non-vascularized techniques are well-accepted treatment strategies for reconstruction of the jaws, but double-flap procedures are frequently avoided because they are often associated with increased risk and higher complication rates [13,14,15,16]. The use of non-vascularized bone graft is not recommended in malignant disease and in defects >6 cm [17,18]. However, the approach with multiple free flaps has been chosen according to the evidence in literature showing that double-flap reconstructions can be realized with similar complications than the ones of single flaps [13]. Patients with free-flap reconstruction after oral cancer resection showed a five-year better trend survival, also in terms of quality of life [19]. Therefore, there are three main free flaps which are useful in case of hard tissue reconstruction for correct implant rehabilitation: iliac crest, scapula, and fibula. However, some cases of mandibular reconstructions with radium flap have been reported in the literature and, recently, also 3D reconstruction techniques are under development [20]. The latter allows to reduce the timing of surgery, the costs for operations as well as the time for general anesthesia, which is a key factor in the postoperative treatment. Moreover, accuracy, precision, and the ability to faithfully reproduce the bone to be replaced are the main features characterizing these techniques [20,21,22]. However, these techniques require excellent cooperation between surgeons, radiologists and a team of engineers, consequently increasing the time of the pre-surgical procedure and increasing the final cost of treatment. Therefore, free vascularized flaps remain the best option in case of extensive resection [22]. The iliac crest flap represents the gold standard for bone regeneration in young patients, specifically in terms of height for correct implant rehabilitation. This technique was used with trophic mandible and defect which includes the angle [12]. However, there is not a good predisposition of this flap for reconstruction of intraoral soft tissue defects. In fact, both the entire oblique muscle and the skin paddle are difficult to adapt to this type of reconstruction [9,12]. Regarding the scapula flap, it remains largely underutilized due to the location of the donor site. Generally, this is the most versatile technique for extensive defects, but on the other hand, it makes it impossible for two teams to work simultaneously, which prolongs operative time. In addition, the major drawback is represented by bone quality, due to the thickness of the tissue flap. Therefore, this is not suitable in case of extensive reconstruction [23,24]. The fibula free flap can be osseus or osteomyocutaneous. However, in this specific case the patient presented multiple thrombophlebitis; therefore, this type of flap was chosen only for bone reconstruction. The main advantage of this technique precisely lies in the anatomy of the bone itself, as a triangular-shaped bone which allows greater primary stability of the implants themselves, being a bicortical bone [25,26]. Moreover, one of the greatest strengths of the fibula free flap is that it can be manipulated without difficulty to fill defects on the inner and outer sides [27].



The fibula flap allows for a good reconstruction of intraoral soft tissue defects thanks to the skin flap’s great flexibility and mobility. On the other hand, in case of extensive reconstruction, the skin resulting from this type of flap is too small, thus making it necessary to consider other alternative solutions [23,24,25,26]. However, the criteria for choosing the type of flap to be used depend on the entity of the defect. In cases of bone defects <14 cm, the Iliac crest flap is preferred, while in defects >14 cm, the fibula flap is recommended [23,24,25,26]. Different flaps methods have been described for soft tissue reconstruction among which rectus abdominis free flap, pectoralis major free flap, free radial forearm flap, anterolateral thigh flap and others [28]. However, it is preferable to use the free radial forearm flap due to its flexibility [24]. For this reason, in the present case, the clinicians decided to use a fibula free flap for bone reconstruction, thus allowing to maintain an excellent vascularization, even if subjected to various osteotomies, and through a two-team approach. In addition, the clinicians decided to use also the free radial forearm flap for soft tissue reconstruction, used for intraoral defects (such as the palate defects) since this is mobile, thin and long (up to 20 cm), has a caliber vessel, thus facilitating surgery without repositioning of the patient during surgery, which decreases the surgical time [24]. Furthermore, the presence of thrombophlebitis also influenced the choice of this flap as described above. For this reason, in this specific case, the use of the anterolateral thigh flap was avoided [28]. After a 13-month follow-up, the excellent integration of the free flaps and the total absence of complications led to a high-quality aesthetic and functional performance of the reconstruction obtained via the use of two different flaps. Subsequently, it is planned to rehabilitate the patient with an implant prosthetic rehabilitation in order to obtain a total functional recovery of the chewing function.



It should be considered that the present study has some limitations. In fact, the follow-up time is not considerable since the surgery was performed approximately 13 months ago. In addition, it would be interesting to carry out a larger-sampled study to further understand whether the quality of life in patients with double vascularized free flaps reconstruction can improve.




4. Conclusions


The excellent integration of the free flaps and the total absence of complications led to a high-quality aesthetic and functional performance of the reconstruction obtained through two different flaps. More specifically, the fibular free flap for bone reconstruction allows a two-team approach and maintains an excellent vascularization, even in case of several osteotomies for the maxillary reconstruction, as reported. In addition, the use of free radial forearm flap for soft tissue reconstruction, allows to obtain long caliber vessels, thus facilitating surgery without repositioning of the patient during surgery and, therefore, consequently reducing surgery times.








Supplementary Materials


The following supporting information can be downloaded at: https://drive.google.com/drive/folders/1NUIoPCrOGEYw-UMKFdgX4vpmYm58A_qB?usp=sharing accessed on 1 December 2021.





Author Contributions


Conceptualization, A.F. and M.S.; methodology, M.S. and G.D.; software, I.R.; validation, B.S. and A.F.; formal analysis, B.S.; investigation, A.F. and B.S.; resources, G.D. and M.S.; data curation, B.S. and G.D.; writing—original draft preparation, M.S. and G.D.; writing—review and editing, A.F. and B.S.; visualization, A.F. and B.S.; supervision, A.F.; project administration, I.R.; funding acquisition, B.S. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Institutional Review Board Statement


Not applicable.




Informed Consent Statement


Informed consent was obtained from the patient of this case report.




Data Availability Statement


Not applicable.




Acknowledgments


A special thanks goes to Filippini’s surgical team for the high professionalism and availability. We also thank Giulio Argentieri for the support in the collection of useful material.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



D’Addazio, G.; Artese, L.; Traini, T.; Rubini, C.; Caputi, S.; Sinjari, B. Immunohistochemical study of osteopontin in oral squamous cell carcinoma allied to fractal dimension. J. Biol. Regul. Homeost. Agents 2018, 32, 1033–1038. [Google Scholar]

	



Thomson, P.J. Perspectives on oral squamous cell carcinoma prevention-proliferation, position, progression and prediction. J. Oral. Pathol. Med. 2018, 47, 803–807. [Google Scholar] [CrossRef]

	



Kain, J.J.; Birkeland, A.C.; Udayakumar, N.; Morlandt, A.B.; Stevens, T.M.; Carroll, W.R.; Rosenthal, E.L.; Warram, J.M. Surgical margins in oral cavity squamous cell carcinoma: Current practices and future directions. Laryngoscope 2020, 130, 128–138. [Google Scholar] [CrossRef]

	



Elhousiny, M.; Miller, K.; Ariyawadana, A.; Nimmo, A. Identification of inflammatory mediators associated with metastasis of oral squamous cell carcinoma in experimental and clinical studies: Systematic review. Clin. Exp. Metastasis 2019, 36, 481–492. [Google Scholar] [CrossRef] [PubMed]

	



Oreamuno, Y.V.B. Oral Squamous Cell Carcinoma: A Case Report and Review of Literature. Int. J. Dent. Sci. 2017, 18, 61–67. [Google Scholar]

	



Pollice, P.A.; Frodel, J.L. Secondary reconstruction of upper midface and orbit after total maxillectomy. Arch. Otolaryngol. Head Neck Surg. 1998, 124, 802–808. [Google Scholar] [CrossRef] [PubMed]

	



Triana, R.J.; Uglesic, V.; Virag, M.; Varga, S.G.; Knezevic, P.; Milenovic, A.; Aljinovic, N.; Murakami, C.S.; Futran, N.D. Microvascular free flap reconstructive options in patients with partial and total maxillectomy defects. Arch. Facial Plast. Surg. 2000, 2, 91–101. [Google Scholar] [CrossRef]

	



Klotch, D.W.; Gump, J.; Kuhn, L. Reconstruction of mandibular defects in irradiated patients. Am. J. Surg. 1990, 160, 396–398. [Google Scholar] [CrossRef]

	



Urken, M.L.; Bridger, A.G.; Zur, K.B.; Genden, E.M. The scapular osteofasciocutaneous flap: A 12-year experience. Arch. Otolaryngol. Head Neck Surg. 2001, 127, 862–869. [Google Scholar]

	



Edge, S.B.; Compton, C.C. The American Joint Committee on Cancer: The 7th edition of the AJCC cancer staging manual and the future of TNM. Ann. Surg. Oncol. 2010, 17, 1471–1474. [Google Scholar] [CrossRef]

	



Sanderson, R.J.; Ironside, J.A. Squamous cell carcinomas of the head and neck. BMJ 2002, 325, 822–827. [Google Scholar] [CrossRef] [PubMed]

	



Bianchi, B.; Ferrari, S.; Poli, T.; Bertolini, F.; Raho, T.; Sesenna, E. Oromandibular reconstruction with simultaneous free flaps: Experience on 10 cases. Acta Otorhinolaryngol. Ital. 2003, 4, 281–290. [Google Scholar]

	



Stalder, M.W.; Mundinger, G.S.; Bartow, M.; Pharo, A.; Patterson, C.; Sharma, S.; Aslam, R.; St Hilaire, H. Single Versus Simultaneous Double Free Flaps for Head and Neck Reconstruction: Comparison of Flap Outcomes and Donor-Site Morbidity. Ann. Plast. Surg. 2019, 82, 184–189. [Google Scholar] [CrossRef] [PubMed]

	



Pogrel, M.A.; Podlesh, S.; Anthony, J.P.; Alexander, J. A comparison of vascularized and nonvascularized bone grafts for reconstruction of mandibular continuity defects. J. Oral Maxillofac. Surg. 1997, 55, 1200–1206. [Google Scholar] [CrossRef]

	



Gabr, E.; Kobayashi, M.R.; Salibian, A.H.; Armstrong, W.B.; Sundine, M.; Calvert, J.W.; Evans, G.R. Mandibular reconstruction: Are two flaps better than one? Ann. Plast. Surg. 2004, 52, 31–35. [Google Scholar] [CrossRef]

	



Andrades, P.; Bohannon, I.A.; Baranano, C.F.; Wax, M.K.; Rosenthal, E. Indications and outcomes of double free flaps in head and neck reconstruction. Microsurgery 2009, 29, 171–177. [Google Scholar] [CrossRef]

	



Boyd, J.B.; Mulholland, R.S.; Davidson, J.; Gullane, P.J.; Rotstein, L.E.; Brown, D.H.; Freeman, J.E.; Irish, J.C. The free flap and plate in oromandibular reconstruction: Long-term review and indications. Plast. Reconstr. Surg. 1995, 95, 1018–1028. [Google Scholar] [CrossRef]

	



Osborn, T.M.; Helal, D.; Mehra, P. Iliac crest bone grafting for mandibular reconstruction: 10-year experience outcomes. J. Oral Biol. Craniofac. Res. 2018, 8, 25–29. [Google Scholar] [CrossRef]

	



De Vicente, J.C.; Rodríguez-Santamarta, T.; Rosado, P.; Peña, I.; de Villalaín, L. Survival after free flap reconstruction in patients with advanced oral squamous cell carcinoma. J. Oral Maxillofac. Surg. 2012, 70, 453–459. [Google Scholar] [CrossRef]

	



Meglioli, M.; Naveau, A.; Macaluso, G.M.; Catros, S. 3D printed bone models in oral and cranio-maxillofacial surgery: A systematic review. 3D Print Med. 2020, 6, 30. [Google Scholar] [CrossRef]

	



Cordeiro, P.G.; Disa, J.J.; Hidalgo, D.A.; Hu, Q.Y. Reconstruction of the mandible with osseous free flaps: A 10-year experience with 150 consecutive patients. Plast. Reconstr. Surg. 1999, 104, 1314–1320. [Google Scholar] [CrossRef]

	



Jacek, B.; Maciej, P.; Tomasz, P.; Agata, B.; Wiesław, K.; Radosław, W.; Filip, G. 3D printed models in mandibular reconstruction with bony free flaps. J. Mater. Sci. Mater. Med. 2018, 29, 23. [Google Scholar] [CrossRef]

	



Kumar, B.P.; Venkatesh, V.; Kumar, K.A.; Yadav, B.Y.; Mohan, S.R. Mandibular Reconstruction: Overview. J. Maxillofac. Oral Surg. 2016, 15, 425–441. [Google Scholar] [CrossRef] [PubMed]

	



Alfouzan, A.F. Review of surgical resection and reconstruction in head and neck cancer. Traditional versus current concepts. Saudi Med. J. 2018, 39, 971–980. [Google Scholar] [CrossRef] [PubMed]

	



Frodel, J.L., Jr.; Funk, G.F.; Capper, D.T.; Fridrich, K.L.; Blumer, J.R.; Haller, J.R.; Hoffman, H.T. Osseointegrated implants: A comparative study of bone thickness in four vascularized bone flaps. Plast. Reconstr. Surg. 1993, 92, 449–455. [Google Scholar] [CrossRef] [PubMed]

	



Moscoso, J.F.; Keller, J.; Genden, E.; Weinberg, H.; Biller, H.F.; Buchbinder, D.; Urken, M.L. Vascularized bone flaps in oromandibular reconstruction. A comparative anatomic study of bone stock from various donor sites to assess suitability for enosseous dental implants. Arch. Otolaryngol. Head Neck Surg. 1994, 120, 36–43. [Google Scholar] [CrossRef]

	



Aksoyler, D.; Losco, L.; Bolletta, A.; Ercan, A.; Chen, S.H.; Velazquez-Mujica, J.; Tang, Y.B.; Chen, H.C. Three salvage strategies in microvascular fibula osteocutaneous flap for mandible reconstruction with vascular compromise and establishment of an algorithm. Microsurgery 2021, 41, 223–232. [Google Scholar] [CrossRef]

	



Zhang, S.; Li, P.; Liu, C.; Wu, H.; Gong, Z. Application of Suprafascially Harvested Anterolateral Thigh Perforator Flap for the Reconstruction of Oral and Maxillofacial Defects. J. Craniofac. Surg. 2020, 31, 673–676. [Google Scholar] [CrossRef]








[image: Medicina 58 00054 g001 550] 





Figure 1. Clinical photo showing the intraoral aspect of the lesion. No extraoral swelling is present (a). Detail of clinical photo, revealing exophytic and ulcerated lesion with irregular aspect starting from the hard palate, 5 × 4 cm sized (b). 
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Figure 2. Preoperative radiograph images. In image (a) no bone destruction is detectable in the 3D reconstruction. Below, a simil panoramic image shows bone destruction in the upper right molar region (a). CBCT reveals the osteolytic change in the upper molar region, involving the hard palate (right) (b). 
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Figure 3. Anterior (a) and posterior (b) images of the surgical specimen after resection. The specimen is approximately 12 × 8 cm sized. Large margins of healthy tissue have been removed. 
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Figure 4. Intraoral images after hard tissue (bone) reconstruction with vascularized fibula free flap (a) and soft tissue reconstruction with vascularized free radial forearm flap (b). 
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Figure 5. CBCT reconstruction after surgery (a-frontal view; b-coronal view). The CBCT was performed the day after surgery. 






Figure 5. CBCT reconstruction after surgery (a-frontal view; b-coronal view). The CBCT was performed the day after surgery.



[image: Medicina 58 00054 g005]







[image: Medicina 58 00054 g006 550] 





Figure 6. Post reconstruction panoral X-ray (The day after surgery). 
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Table 1. Main surgical steps.
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Surgical Steps






	
Timing (Hours)

	
Equipe 1

	
Equipe 2




	
0–1

	
General anesthesia and tracheotomy

	




	
1–3

	
Maxillectomy

	
Fibula free flap




	
3–4

	
Neck block dissection of lymph nodes

	
Free radial forearm flap




	
4–7

	
Bone graft adaptation and osteosynthesis screw fixation

	
Donor site suturing




	
7–8

	
Soft tissue reconstruction

	




	
8–10

	
Vascular micro-anastomosis

	




	
10–11

	
General sutures
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Table 2. Main selection criteria for bone reconstruction. On the right side, three flaps are considered (Iliac, scapula and fibula); +++: First choice, ++: Highly Recommended, +: Recommended.
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	Selection Criteria for Bone Reconstruction
	Iliac
	Scapula
	Fibula





	Age (Young)
	+++
	++
	++



	Extension (>14 cm)
	++
	+++
	+++



	Localization donor site
	+++
	+
	+++



	Bone quality
	+++
	++
	+++
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