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Introduction

Salivary gland carcinomas (SGC), arising either from the major salivary glands
(MaSGC) or the minor salivary glands (MiSGC), are rare entities comprising many
different histologies with variable biological behavior. The surgical management
of SGC is challenging, due to the often close proximity of the tumor to important
anatomic structures such as the facial, lingual and hypoglossal nerves and adjoining
vascular and musculoskeletal structures and due to the anatomic complexity of the
regions involved, such as the nasopharynx and the skull base in case of MiSGMT'’s
[1]. Given its rarity, its variety in histologic subtypes, its broad spectrum of involved
anatomic locations and in addition, outcome studies which often have a retrospective
design with a heterogeneous patient population, the optimal management of SGS has
remained subject to controversy. However, there is agreement on following princi-
ples of treatment. First, primary surgery with achievement of clear surgical margins,
followed by adjuvant radiotherapy as indicated based on the definitive pathological
assessment of the surgical specimen, is commonly regarded as the primary treatment
of choice for SGC [1-3]. Second, a rigorous pre-surgical work-up and appropriate
planning of surgery and radiotherapy contribute to the success of treatment [1-3].
Third, the treatment needs to be tailored to the tumor and the patient, in order to mini-
mize treatment-related morbidity and maximize postoperative function preservation,
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recovery and rehabilitation [1-3]. In recent years, interesting developments in abla-
tive and reconstructive surgical procedures have emerged. They focus on reducing
postoperative morbidity while maximizing function preservation, often via mini-
mally invasive approaches (transoral laser or robotic surgery, transnasal endoscopic
surgery etc.) on the one hand, and on optimization of the anatomic and functional
reconstruction after tumor ablation on the other hand, leading to more rapid function
rehabilitation and better esthetic outcomes.

Developments in Ablative Surgery

Transoral Surgery: TLM and TORS

Transoral endoscopic head and neck surgery, including both transoral laser micro-
surgery (TLM) and transoral robotic surgery (TORS), provides a means of accessing
a range of anatomic sites in the upper aerodigestive tract that have traditionally
been difficult to approach, such as the oropharynx, the supraglottic larynx and the
hypopharynx. Additional advantages of TORS over TLM are enhanced visualization
with 3-dimensional vision and tenfold magnification, elimination of physiological
tremor leading to more surgical precision and restoration of proper hand—eye coor-
dination. Furthermore, the use of multi-articulated instruments with 7 degrees of
freedom improves dexterity and maneuverability, and as a result, overcomes the
limits of the line-of-sight issue and typical tangential-only cutting plane as encoun-
tered in TLM. All this results in accessability in a selection of tumors, which are
unapproachable by TLM [4, 5]. Whereas TLM and TORS have a proven track record
in the primary surgical treatment of selected squamous cell carcinomas (SCC), with
evidence being most abundant for treatment of laryngeal SCC by TLM and oropha-
ryngeal SCC by TORS, only few reports have been published on transoral resection
of MiSGC arising in the upper aerodigestive tract (oropharynx, larynx) [6—11]. The
rationale for using transoral surgery is that it is a minimally invasive ‘natural orifice’
surgery that, compared to the classic transcervical and transmandibular approaches,
dramatically reduces interference with healthy surrounding tissues thus resulting in
less postoperative morbidity, less pain, faster recovery, shorter hospitalization and
better functional outcomes. These advantages have been illustrated in comparative
studies on open approaches versus TORS for oropharyngeal SCC (OPSCC), both in
the primary and salvage settings [12, 13].

As a substantial part of the MiSGC arise in the oropharynx, with the base of tongue
(BOT) being the most commonly affected subsite (78% of oropharyngeal MiSGC),
classical TORS procedures such as radical tonsillectomy/lateral oropharyngectomy
and BOT resection have been applied to MiSGC [14, 15]. Feasibility and safety of
TORS for management of oropharyngeal MiSGCs was first illustrated by Villanueva
et al. in 2013 in 10 patients with either T1 or T2 tumors. Free surgical margins were
achieved in all cases, locoregional control after 2 years was 80% and functional
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outcomes proved excellent with mean postoperative MD Anderson Dysphagia Index
(MDADI) scores of 99/100. However, postoperative functionality was only measured
in 6 patients at a random time point [16]. Schoppy and colleagues reported on 20
patients with MiSGCs of the oropharynx managed with endoscopic approaches,
either TORS or TLM. Adenoid cystic carcinoma (AdCC) was the most common
histology, accounting for 35% of cases and the BOT was the most commonly affected
subsite (75%). Of the 20 patients included in the analysis, 10 underwent TORS
followed by adjuvant radiation therapy. Postoperative complications were limited,
with one patient (5%) returning to the operating theatre for control of post-operative
oropharyngeal bleeding; no long-term tubefeeding or tracheotomy dependency were
reported. On an average follow-up of 36 months, 90% of patients were alive with no
evidence of recurrence [17].

In a recent retrospective analysis of the National Cancer Database (NCDB), peri-
operative outcomes and overall survival of patients with oropharyngeal MiSGC
treated with TORS were compared to outcomes of patients treated by other
approaches. In a total of 785 analyzed patients, no significant differences in posi-
tive margin rate, 30-day mortality or overall survival between groups were reported.
Although the 30-day unplanned hospital readmission rate was higher in patients
treated with TORS versus non-robotic resections (5.8 vs. 1.7%, p = 0.0004), when
stratified by tumor subsite, there was a significant decrease in hospital length of stay
in patients with BOT SGCs treated with TORS versus non-robotic resections (p =
0.029) [14]. Although current evidence is limited to retrospective studies reporting on
outcomes of small patient populations with short follow-up, the abovementioned data
suggest that transoral endoscopic head and neck surgery may be considered a valu-
able treatment modality in the multidisciplinary management of MiSGCs (Fig. 19.1)
[18].

Additionally, TORS has recently been attempted for primary parapharyngeal
space tumors, which often derive from the deep lobe of the parotid and present as a
mass in the prestyloid compartment of the parapharyngeal space (PPS). Tradition-
ally, these tumors are addressed by a transcervical, transparotid or transmandibular
approach, as the classic, non-robot assisted transoral approach offers limited expo-
sure to the PPS, with lack of control of the great vessels and cranial nerves and
hence, possibility of neurovascular injury [19]. These limits can be overcome by
TORS, offering better visualization and more precision compared to the conven-
tional transoral approach. TORS candidates are patients with adequate exposure of
the oropharynx and whose preoperative assessment reveals a well-circumscribed
neoplasm with lateral displacement of the internal carotid artery and clear cleavage
plane from the neurovascular bundle [19]. TORS may be used in both pre- and
retrostyloid tumors, however, the far lateral and superior areas of the PPS are inac-
cessible by this technique and require transcervical assistance [20]. Although several
case series and reviews confirmed safety and feasibility of TORS for selected PPS
tumors, this needs to be interpreted with caution as only a small minority of PPS
tumors treated with TORS were malignant [20-22]. Moreover, TORS for PPS lesions
has some drawbacks such as the high rate of capsula rupture with resulting tumor
fragmentation and spillage, lack of carotid artery protection and need for division of
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Fig. 19.1 Hyalinizing clear cell carcinoma (HCCC) of left base of the tongue. a Gadolinium-
enhanced magnetic resonance imaging of clinical stage cT3N1 HCCC. The left panel shows the
primary tumor and a level II lymphadenopathy on axial images. The right panel shows a sagittal T1-
weighted image of the base of tongue tumor filling the vallecula and pushing the epiglottis down.
Yellow circles show the tumor infiltration. b Transoral robotic resection and ipsilateral compre-
hensive neck dissection resulted in a pathologic stage pT3N2b HCCC. This figure was previously
published elsewhere and approved for reproduction (18)
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the parapharyngeal mucosa and superior constrictor muscle which is associated with
considerable postoperative pain. Moreover, no comparative data of postoperative
speech, swallowing and pain outcomes of TORS versus the transcervical approach
exist. As such, there is currently no conclusive evidence that this approach is truly
‘minimally invasive’ [22]. Together with the lack of large case series and sound
oncological outcome data, TORS for malignant PPS tumors should be considered
only in very selected cases and should be performed by very experienced robotic
surgeons, given the anatomic complexity of the PPS.

Finally, some technical developments related to the current robotic platforms,
which have a suboptimal design for TORS, may optimize the capability of TORS
for treating malignant salivary gland tumors arising in the upper aerodigestive tract.
Monopolar electrocautery, the most common dissection and coagulation tool during
TORS causes significant collateral tissue damage; the latter is far less common when
using a CO, laser as a cutting device. As such, implementation of CO,-laser tech-
nology during TORS could be of substantial benefit. In a recently published study,
feasibility and safety of a newly developed steerable CO;-laser fiber carrier compat-
ible with the existing Endowrist® monopolar spatula of the Da Vinci Xi (Intuitive
Inc, Sunnyvale, CA, USA) were illustrated in a preclinical setting, with the prototype
successfully combining advantages of CO;-laser with advantages of TORS [23].

Transnasal Endoscopic Surgery

For selected naso-ethmoidal MiSGMTs, especially AdCC of the ethmoid, small case
series have supported the use of endoscopic transnasal surgery [1]. In a retrospec-
tive case series including 34 patients affected by sinonasal AdCC treated by an
endoscopic endonasal approach, the authors report excellent oncological outcomes
with 5-year disease-specific survival and recurrence-free survival rates of 86.5%
and 71.8% respectively [24]. Similarly, it has been shown that MiSGCs localized
in the nasopharynx without involvement of the internal carotid artery and minimal
extension to the skull base can be effectively managed with transnasal endoscopic
surgery [1].

For MiSGCs arising in the upper jaw, requiring maxillectomy, endoscopic
approaches are also increasingly used in combination with and preceding standard
external maxillectomy techniques. Before the en bloc resection, the retromaxillary
and infratemporal tumoral extension is controlled endoscopically and the pterygo-
maxillary junction is drilled to allow for a more precise and safer way to perform
the posterior osteotomy. This combination of both open and endoscopic techniques
optimizes the radicality of resection through better exposure of the medial and poste-
rior extent of the lesion and by more precise delineation of the surgical margins, in
particular the most difficult posterior margin (Fig. 19.2). This is illustrated by the
high rates of clear margins posteriorly (96%) and the low incidence of local recur-
rence posteriorly (5.3%) as reported by Deganello et al. in a retrospective review
of 79 patients who underwent endoscopic-assisted maxillectomy for nasoethmoidal,
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Fig. 19.2 a T1-weighted MRI of a T3NO myoepithelial carcinoma ex pleomorphic adenoma of
the left pterygopalatine fossa. b Postoperative MR showing the status after combined endoscopic—
transoral resection. ¢ CT scan showing implant retained obturator with good speech and swallowing
function. Following postoperative image-guided radiotherapy (IMRT) to 66 Gy, the patient is now
3 years free of disease

maxillary, or hard palate cancer with a substantial portion of patients being affected
by MiSGCs (17/79 or 21.5%) [25].

Developments in Reconstructive Surgery

Regarding recent evolutions in reconstructive surgery, mainly new developments
in reconstruction following radical parotidectomy have emerged. The immediate
reconstruction of the face in the setting of radical parotidectomy for malignancy
represents a particular challenge because of the complexity of the defect, the frequent
need for postoperative radiotherapy, the often advanced patient age, and possible
limited life expectancy [1, 26].
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Developments in Midface Reanimation

Common approaches to midface reanimation are the use of static slings, temporalis
myoplasty and innervated free muscle transfers (most often the gracilis muscle). The
eye is commonly protected through lid loading and lateral tarsorraphy or cantho-
plasty. Additionally, fasciocutaneous flaps (e.g., anterolateral thigh (ALT) flap) are
routinely used for skin and soft tissue replacement, while reconstruction of the facial
nerve is commonly performed with free nerve cable grafting. However, given the
advanced age of most patients and the likelihood of postoperative radiotherapy,
the recovery of spontaneous movement through free nerve grafting is slow, unpre-
dictable and often suboptimal [27]. Moreover, development of troublesome synk-
inesis by misdirecting regenerating axons and simultaneous activation of multiple
muscle groups frequently occurs [1].

When compared to free nerve grafts, the use of vascularized nerve grafts (VNGs),
such as the radial forearm flap (RFF) with dorsal sensory branches of the radial nerve
(DSBRN) and ALT with the lateral femoral cutaneous nerve (LFCN) or deep motor
branch of the femoral nerve to vastus lateralis (DMBVL), are claimed to improve
functional facial recovery outcomes, when compared to free nerve grafts [28]. In a
retrospective review of 12 patients who underwent radical parotidectomy and imme-
diate facial nerve reconstruction with VNGs, 8 patients (75%) regained at least resting
symmetry [28]. The use of vascularized nerve grafts implies microvascular anasto-
mosis and the donor nerve grafts are harvested together with adipofascial tissue to
maintain nerve vascularity. As an additional advantage, the associated adipofascial
component of these flaps (e.g., deepithelialized RFF) helps augment the soft tissue
contour defect after tumor ablation. Hence, only 1 donor site is required to recon-
struct both the contour and neuromuscular deficits. This contrasts with free nerve
grafts, which are typically harvested from sites remote to the free flap.

Another option for reanimating the paralyzed face after radical parotidectomy,
which recently became increasingly popular, is the use of the masseteric nerve,
a motor branch of the mandibular nerve, for reinnervation of the midface and lip
musculature (Fig. 19.3). Its position within the subzygomatic triangle and thus close
proximity to the buccal branch of the facial nerve allows a tension-free coaptation
without the need for cable grafting, which translates into a faster recovery of func-
tion; the regenerating axons have only a short distance to travel to reach the fascial
muscles. Moreover, the masseteric nerve has a significantly higher axonal count as
compared to the proximal stump of the facial nerve, which adds to the swift return
of neural function which can be seen as early as 2 months postoperatively [29]. As
a consequence of this high axonal density of the masseteric nerve, the masseter to
buccal branch transfer (MBBT) produces strong oral commissure excursion with
clenching, but lacks the spontaneity and resting tone achieved with interposition
nerve grafting between the main trunk of the facial nerve and its distal branch(es).
Given this consideration, several authors propagate a dual innervation approach in
which a MBBT is combined with proximal facial nerve grafting to the remaining
distal branches (which is only possible if the main trunk of the facial nerve could be
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Fig. 19.3 Radical parotidectomy defect with sacrifice of the main trunk of the facial nerve. The
masseteric nerve and the buccal branch of the facial nerve are identified and prepared for a masseter
to buccal branch transfer (MBBT) (white arrow). The descending hypoglossal branch of the ansa
cervicalis is reflected cranially and prepared for neural coaptation with the marginal branch of the
facial nerve (white star)

spared during the ablative procedure), resulting in a more reliable but still voluntary
smile [26, 29]. Moreover, this combined approach decreases the troublesome synki-
nesis by providing 2 separate nerve inputs to different facial muscle groups: the cable
grafting restores tone to areas in the lower eyelid and midface whereas the MBBT is
targeted to the lower facial muscle group, allowing for independent movement of the
oral commissure [29]. It has to be noted that MBBT has minimal morbidity and that
MBBT is also possible when the proximal stump of the facial nerve is unavailable
due to the extent of the resection [26].
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Developments in Single Stage Reconstruction of Complex
Defects Using Free Flaps

Recently, new free flaps have been described which are suitable for single stage recon-
struction of complex defects after radical parotidectomy. These include the ALT with
dual chimeric innervated vastus lateralis free flap which is suitable for both cutaneous
reconstruction and dynamic reanimation of the midface after radical parotidectomy
with resection of the peripheral facial nerve branches. In this single stage reconstruc-
tive approach, 2 muscle units of the vastus lateralis muscle on separate nerves are
harvested in combination with the ALT fasciocutaneous flap on a single vascular
pedicle, creating a chimeric flap. The larger muscle unit is inserted directly to the
oral commissure to suspend the midface and an end-to-end neural coaptation between
the nerve to the vastus muscle and the masseteric nerve is performed. The smaller
muscle unit is inserted into the upper eyelid to assist eye closure, followed by neural
coaptation to the upper division of the facial nerve when available, or to the facial
nerve stump. Due to the dense aponeurosis, the vastus lateralis muscle units provide
a reliable static suspension until reinnervation kicks in. The ALT fasciocutaneous
flap is used to restore the cutaneous defect or deepithelialized for contour restoration
when no skin is required [27].

Another new flap described for single stage reconstruction of radical parotidec-
tomy defects is the thoracodorsal artery perforator and nerve flap (TAPN) flap, which
allows for skin or soft tissue reconstruction in combination with facial nerve recon-
struction from the trunk of the facial nerve to 4—6 distal facial nerve branches [30,
31]. This flap can be designed according to the defect and the soft tissue required,
including either an adipocutaneous paddle or only fat tissue if no skin resection was
performed. Moreover, the main trunk of the thoracodorsal nerve is elevated together
with the thoracodorsal artery and vein, in order to preserve the vascularization of the
thoracodorsal nerve and its distal branches, which can be adapted to the facial nerve
defect. As such, the thoracodorsal nerve and its branches are considered VNGs with
inherent advantages compared to free nerve grafts (cfr supra) [30].

Conclusion

Although many promising developments in ablative and reconstructive surgical treat-
ment of salivary gland malignant tumors have been reported, the current evidence
supporting their added value remains limited. Reports are often small retrospective
series that lack rigorous follow-up of both functional and oncological outcomes.
As such, future comparative research is necessary in order to identify the most
optimal ablative and reconstructive techniques in relation with specific indications,
potentially allowing for future evidence-based patient-tailored approaches.



324 J. Meulemans et al.

Disclosures The authors do not have any potential conflict of interest to declare in relation with
the content of this article. This article does not contain any studies with human or animal subjects
performed by any of the authors.

References

1. Lombardi D, McGurk M, Vander Poorten V, Guzzo M, Accorona R, Rampinelli V, Nicolai
P. Surgical treatment of salivary malignant tumors. Oral Oncol. 2017;65:102—-113. https://doi.
org/10.1016/J.ORALONCOLOGY.2016.12.007.

2. Vander Poorten V, Hunt J, Bradley PJ, Haigentz M, Rinaldo A, Mendenhall WM, Suarez
C, Silver C, Takes RP, Ferlito A. Recent trends in the management of minor salivary gland
carcinoma. Head Neck. 2014;36:444—455. https://doi.org/10.1002/HED.23249.

3. Deschler DG, Eisele DW. Surgery for primary malignant parotid neoplasms. Adv Otorhino-
laryngol. 2016;78:83-94. https://doi.org/10.1159/000442128.

4. Ansarin M, Zorzi S, Massaro MA, Tagliabue M, Proh M, Giugliano G, Calabrese L, Chiesa F.
Transoral robotic surgery vs transoral laser microsurgery for resection of supraglottic cancer: a
pilot surgery. Int ] Med Robot Comput Assist Surg. 2014;10:107-112. https://doi.org/10.1002/
res.1546.

5. Ross T, Tolley NS, Awad Z. Novel energy devices in head and neck robotic surgery—a narrative
review. Robot Surg Res Rev. 2020;7:25-39. https://doi.org/10.2147/rsrr.s247455.

6. Peretti G, Bolzoni A, Parrinello G, Mensi MC, Shapshay SM, Piazza C, Rossini M, Antonelli
AR. Analysis of recurrences in 322 TIS, T1, or T2 glottic carcinomas treated by carbon
dioxide laser. Ann Otol Rhinol Laryngol. 2004;113:853-8. https://doi.org/10.1177/000348940
411301101.

7. Ansarin M, Cattaneo A, De Benedetto L, Zorzi S, Lombardi F, Alterio D, Rocca MC, Scelsi
D, Preda L, Chiesa F, et al. Retrospective analysis of factors influencing oncologic outcome
in 590 patients with early-intermediate glottic cancer treated by transoral laser microsurgery.
Head Neck. 2017;39:71-81. https://doi.org/10.1002/hed.24534.

8. Piazza C, Paderno A, Del Bon F, Lancini D, Fior M, Berretti G, Bosio P, Deganello A, Peretti
G. Long-term oncologic outcomes of 1188 Tis-T2 glottic cancers treated by transoral laser
microsurgery. Otolaryngol Head Neck Surg. 2021;165(2):321-8. https://doi.org/10.1177/019
4599820983727.

9. De AlmeidaJR, LiR, Magnuson JS, Smith RV, Moore E, Lawson G, Remacle M, Ganly I, Kraus
DH, Teng MS, et al. Oncologic outcomes after transoral robotic surgery a multi-institutional
study. JAMA Otolaryngol Head Neck Surg. 2015;141(12):1043-51. https://doi.org/10.1001/
jamaoto.2015.1508.

10. Dziegielewski PT, Teknos TN, Durmus K, Old M, Agrawal A, Kakarala K, Marcinow A, Ozer
E. Transoral robotic surgery for oropharyngeal cancer: long-term quality of life and functional
outcomes. JAMA Otolaryngol Head Neck Surg. 2013;139:1099-108. https://doi.org/10.1001/
jamaoto.2013.2747.

11. Hutcheson KA, Holsinger FC, Kupferman ME, Lewin JS. Functional outcomes after TORS for
oropharyngeal cancer: a systematic review. Eur Arch Oto-Rhino-Laryngol. 2015;272:463-71.
https://doi.org/10.1007/s00405-014-2985-7.

12. White H, Ford S, Bush B, Holsinger FC, Moore E, Ghanem T, Carroll W, Rosenthal E,
Magnuson JS. Salvage surgery for recurrent cancers of the oropharynx comparing TORS with
standard open surgical approaches. JAMA Otolaryngol Head Neck Surg. 2013;139:773-8.
https://doi.org/10.1001/jamaoto.2013.3866.

13. Lee SY, Park YM, Byeon HK, Choi EC, Kim SH. Comparison of oncologic and functional
outcomes after transoral robotic lateral oropharyngectomy versus conventional surgery for T1
to T3 tonsillar cancer. Head Neck. 2014;36:1138-45. https://doi.org/10.1002/HED.23424.


https://doi.org/10.1016/J.ORALONCOLOGY.2016.12.007
https://doi.org/10.1016/J.ORALONCOLOGY.2016.12.007
https://doi.org/10.1002/HED.23249
https://doi.org/10.1159/000442128
https://doi.org/10.1002/rcs.1546
https://doi.org/10.1002/rcs.1546
https://doi.org/10.2147/rsrr.s247455
https://doi.org/10.1177/000348940411301101
https://doi.org/10.1177/000348940411301101
https://doi.org/10.1002/hed.24534
https://doi.org/10.1177/0194599820983727
https://doi.org/10.1177/0194599820983727
https://doi.org/10.1001/jamaoto.2015.1508
https://doi.org/10.1001/jamaoto.2015.1508
https://doi.org/10.1001/jamaoto.2013.2747
https://doi.org/10.1001/jamaoto.2013.2747
https://doi.org/10.1007/s00405-014-2985-7
https://doi.org/10.1001/jamaoto.2013.3866
https://doi.org/10.1002/HED.23424

19

14.

15.

16.

17.

18.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

New Developments in Surgery for Malignant Salivary Gland Tumors 325

Bollig CA, Wang K, Llerena P, Puram SV, Pipkorn PJ, Jackson RS, Stubbs VC. National
analysis of oropharyngeal salivary gland malignancies treated with transoral robotic surgery.
Otolaryngol Neck Surg. 2021. https://doi.org/10.1177/01945998211031161.

Douglas JE, Wen CZ, Rassekh CH. Robotic management of salivary glands. Otolaryngol Clin
North Am. 2020;53:1051-64. https://doi.org/10.1016/J.0TC.2020.07.013.

Villanueva NL, De Almeida JR, Sikora AG, Miles BA, Genden EM. Transoral robotic surgery
for the management of oropharyngeal minor salivary gland tumors. Head Neck. 2014;36:28-33.
https://doi.org/10.1002/HED.23258.

Schoppy DW, Kupferman ME, Hessel AC, Bell DM, Garland EM, Damrose EJ, Holsinger FC.
Transoral endoscopic head and neck surgery (eHNS) for minor salivary gland tumors of the
oropharynx. Cancers Head Neck. 2017;2. https://doi.org/10.1186/S41199-017-0024-2.
Skalova A, Leivo I, Hellquist H, Simpson RHW, Vander Poorten V, Willems SM, Mosaieby E,
Slouka DFA. Clear cell neoplasms of salivary glands: a diagnostic challenge. Adv Anat Pathol.
2022. https://doi.org/10.1097/PAP.0000000000000339.

. Loépez F, Suérez C, Vander Poorten V, Mikitie A, Nixon 1J, Strojan P, Hanna EY, Rodrigo JP,

de Bree R, Quer M, et al. Contemporary management of primary parapharyngeal space tumors.
Head Neck. 2019;41:522-35. https://doi.org/10.1002/HED.25439.

Boyce BJ, Curry JM, Luginbuhl A, Cognetti DM. Transoral robotic approach to parapharyngeal
space tumors: case series and technical limitations. Laryngoscope. 2016;126:1776-82. https://
doi.org/10.1002/LARY.25929.

Chu F, Tagliabue M, Giugliano G, Calabrese L, Preda L, Ansarin M. From transmandibular
to transoral robotic approach for parapharyngeal space tumors. Am J Otolaryngol Head Neck
Med Surg. 2017;38:375-9. https://doi.org/10.1016/J.AMJOTO.2017.03.004.

ChanJYK, Tsang RK, Eisele DW, Richmon JD. Transoral robotic surgery of the parapharyngeal
space: a case series and systematic review. Head Neck. 2015;37:293-8. https://doi.org/10.1002/
HED.23557.

Meulemans J, Vandebroek T, Ourak M, Vander Poorten E, Vander Poorten V. Preclinical imple-
mentation of a steerable, Da Vinci Xi® compatible CO;-laser fibre carrier for transoral robotic
surgery (TORS): a cadaveric feasibility study. Int J Med Robot. 2022;18. https://doi.org/10.
1002/RCS.2342.

Volpi L, Bignami M, Lepera D, Karligkiotis A, Pistochini A, Ottini G, Grigioni E, Lombardi
D, Nicolai P, Castelnuovo P. Endoscopic endonasal resection of adenoid cystic carcinoma of
the sinonasal tract and skull base. Laryngoscope. 2019;129:1071-7. https://doi.org/10.1002/
LARY.27485.

Deganello A, Ferrari M, Paderno A, Turri-Zanoni M, Schreiber A, Mattavelli D, Vural A,
Rampinelli V, Arosio AD, Ioppi A, et al. Endoscopic-assisted maxillectomy: operative tech-
nique and control of surgical margins. Oral Oncol. 2019;93:29-38. https://doi.org/10.1016/J.
ORALONCOLOGY.2019.04.002.

Ciolek PJ, Prendes BL, Fritz MA. Comprehensive approach to reestablishing form and function
after radical parotidectomy. Am J Otolaryngol Head Neck Med Surg. 2018;39:542-7. https://
doi.org/10.1016/j.amjoto.2018.06.008.

Chong LSH, Tjahjono R, Eviston TJ, Clark JR. Dual chimeric innervated vastus lateralis free
flap for single stage blink and midface reanimation. Head Neck. 2017;39:1894—1896. https://
doi.org/10.1002/hed.24795.

Hatchell AC, Chandarana SP, Matthews JL, McKenzie CD, Matthews TW, Hart RD, Dort JC,
Schrag CH, Harrop AR. Evaluating CNVII recovery after reconstruction with vascularized
nerve grafts: a retrospective case series. Plast Reconstr surg Glob open. 2021;9: e3374. https://
doi.org/10.1097/GOX.0000000000003374.

Owusu JA, Truong L, Kim JC. Facial nerve reconstruction with concurrent masseteric nerve
transfer and cable grafting. JAMA Facial Plast Surg. 2016;18:335-9. https://doi.org/10.1001/
jamafacial.2016.0345.


https://doi.org/10.1177/01945998211031161
https://doi.org/10.1016/J.OTC.2020.07.013
https://doi.org/10.1002/HED.23258
https://doi.org/10.1186/S41199-017-0024-2
https://doi.org/10.1097/PAP.0000000000000339
https://doi.org/10.1002/HED.25439
https://doi.org/10.1002/LARY.25929
https://doi.org/10.1002/LARY.25929
https://doi.org/10.1016/J.AMJOTO.2017.03.004
https://doi.org/10.1002/HED.23557
https://doi.org/10.1002/HED.23557
https://doi.org/10.1002/RCS.2342
https://doi.org/10.1002/RCS.2342
https://doi.org/10.1002/LARY.27485
https://doi.org/10.1002/LARY.27485
https://doi.org/10.1016/J.ORALONCOLOGY.2019.04.002
https://doi.org/10.1016/J.ORALONCOLOGY.2019.04.002
https://doi.org/10.1016/j.amjoto.2018.06.008
https://doi.org/10.1016/j.amjoto.2018.06.008
https://doi.org/10.1002/hed.24795
https://doi.org/10.1002/hed.24795
https://doi.org/10.1097/GOX.0000000000003374
https://doi.org/10.1097/GOX.0000000000003374
https://doi.org/10.1001/jamafacial.2016.0345
https://doi.org/10.1001/jamafacial.2016.0345

326 J. Meulemans et al.

30. Bedarida V, Qassemyar Q, Temam S, Janot F, Kolb F. Facial functional outcomes analysis
after reconstruction by vascularized thoracodorsal nerve free flap following radical parotidec-
tomy with facial nerve sacrifice. Head Neck. 2020;42:994—1003. https://doi.org/10.1002/HED.
26076.

31. Guyonvarch P, Benmoussa N, Moya-Plana A, Leymarie N, Mangialardi ML, Honart JF, Kolb
F. Thoracodorsal artery perforator free flap with vascularized thoracodorsal nerve for head and
neck reconstruction following radical parotidectomy with facial nerve sacrifice: step-by-step
surgical technique video. Head Neck. 2021;43:2255-8. https://doi.org/10.1002/HED.26701.

Open Access This chapter is licensed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits use, sharing,
adaptation, distribution and reproduction in any medium or format, as long as you give appropriate
credit to the original author(s) and the source, provide a link to the Creative Commons license and
indicate if changes were made.

The images or other third party material in this chapter are included in the chapter’s Creative
Commons license, unless indicated otherwise in a credit line to the material. If material is not
included in the chapter’s Creative Commons license and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder.


https://doi.org/10.1002/HED.26076
https://doi.org/10.1002/HED.26076
https://doi.org/10.1002/HED.26701
http://creativecommons.org/licenses/by/4.0/

	19 New Developments in Surgery for Malignant Salivary Gland Tumors
	Introduction
	Developments in Ablative Surgery
	Transoral Surgery: TLM and TORS
	Transnasal Endoscopic Surgery

	Developments in Reconstructive Surgery
	Developments in Midface Reanimation
	Developments in Single Stage Reconstruction of Complex Defects Using Free Flaps

	Conclusion
	References


