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Abstract
The head and neck region poses a challenging arena for oncologic surgery. Diseases and their
treatment can affect a myriad of functions, including sight, hearing, taste, smell, breathing,
speaking, swallowing, facial expression and appearance. This review discusses several areas
where refinements in surgical techniques have led to improved patient outcomes. This includes
surgical incisions, neck lymphadenectomy, transoral laser microsurgery, minimally invasive
thyroid surgery, and the use of vascularized free flaps for oromandibular reconstruction.
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Introduction
The head and neck region poses a particularly challenging arena for oncologic surgery. Vital
structures such as the carotid arteries, cranial nerves, trachea and esophagus are all in close
proximity to the primary tumor or regional lymph node metastases. Furthermore, the oral
cavity and oropharynx serve as a common channel for breathing, speaking, and swallowing.
The larynx serves as a gateway to carry out these functions while protecting the airway and
lungs from aspiration. In addition, the functions of vision, hearing, taste, smell, facial
expression and appearance can be affected by disease or its treatment. Advances in surgical
approaches and techniques have led to significant improvements in oncologic, functional,
and aesthetic outcomes for surgery in the head and neck. In this review, we will discuss how
refinements in several areas have resulted in lower morbidity and improved function and
aesthetic appearance, without adversely affecting oncologic outcomes. The areas to be
reviewed are refinements of surgical incisions, management of regional cervical lymph
nodes, transoral laser microsurgery for tumors of the oropharynx, larynx and hypopharynx,
minimally invasive surgery of the thyroid and parathyroid glands, and the use of
vascularized free flaps for oromandibular reconstruction.
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Surgical Incisions
Traditionally employed surgical incisions for various procedures in the head and neck have
produced significant aesthetic deformity and often an unacceptable surgical scar and facial
appearance. The three important areas where traditional incisions have transitioned into
more aesthetically-oriented incisions leading to essentially no aesthetic deformity are: (1)
the modified Weber-Ferguson incision for maxillectomy; (2) the tragal incision for
parotidectomy; and (3) the use of transverse incisions for neck dissection along an upper
neck skin crease. The traditional incision for maxillectomy for decades has been the classic
Weber-Ferguson incision, which begins by dividing the upper lip at the midline, follows the
nose along the vestibule of the nasal cavity, and then along the nasolabial fold up to the
medial canthus of the eye. The subciliary extension continues the incision adjacent to the
tarsal margin up to the lateral canthus. This incision produces significant aesthetic deformity
resulting in unequal facial appearance. Respecting nasal subunits and facial relaxed skin
tension lines allows the surgeon to modify this incision, resulting in marginal aesthetic
impact on the patient.

The modified Weber-Ferguson incision begins in the midline of the filtrum of the upper lip
and extends from the vermilion border up to the columella. At that point, it takes a right
angle turn into the floor of the nasal cavity, exiting the floor of the nasal cavity along the ala
of the nose. The incision then follows the nasofacial groove all the way up to the upper end
of the ala of the nose at the nasal bulb. The incision again makes a right angle turn on the
lateral aspect of the nose, and extends along the lateral nasal dorsal subunit to the root of the
nose. Next, the incision makes a lateral turn into an appropriate skin crease in the
infraorbital region up to the zygoma. In the vertical portion of the incision, the soft tissue is
elevated over the underlying bony framework in the usual manner. During the lateral
extension only the skin is elevated in the infraorbital region, leaving the orbicularis oculi
muscle on the patient. After the skin incision is elevated, the orbicularis oculi muscle is
elevated cephalad as a separate layer up to the orbital rim. Elevation of this part of the flap
must be done extremely delicately to avoid perforating the thin skin. Employing this
incision, the aesthetic impact on the patient is marginal, if any. The outline of the incision
and the postoperative appearance of a patient following maxillectomy are shown in (Figure
1).

The traditional incision for superficial parotidectomy is the Blair incision[1] which is placed
in the preauricular skin crease, then curves around the lobule of the ear over the mastoid
process and finally along the upper part of the neck. This incision leaves significant aesthetic
deformity, particularly in the young patient. Clearly, in the older patient where a
preauricular skin crease already exists, one should follow that skin crease. However, in the
young patient without any skin creases the parotidectomy incision begins at the upper end of
the helix just cephalad to the tragal cartilage. The incision then follows along the edge of the
tragus up to the lobule of the ear, at which point it curves around the lobule of the ear up to
the mastoid process. It then takes a horseshoe curve and follows the very lateral end of an
upper neck skin crease. Extreme care should be exercised in elevating the skin over the
tragus since the skin may easily be perforated. This elevation of the skin is performed with a
sharp scalpel until the soft tissue of the subcutaneous fat is reached. At that point, the usual
technique is employed in elevation of the rest of the flap. The placement of the incision and
postoperative appearance of a young patient who has undergone superficial parotidectomy is
shown in Figure 2.

The standard incisions employed for classical radical neck dissections range from a double
trifurcate incision popularized by Martin, followed by single trifurcate incisions reported by
Kocher, Crile, Schobinger, and others. All of these incisions with a vertical component in
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the neck give a significant aesthetic deformity. The current practice for neck dissection is to
employ only a transverse incision along a suitable skin crease. If one needs to reach the
submental level across the midline to the opposite side of the neck, dissecting along the
same skin crease permits elevation of the upper flap up to the mental region. Similarly, to
gain access to Level IIB, the transverse incision is not curved towards the mastoid process
but carried on laterally along the same skin crease, allowing easy access to the region of the
mastoid process. This incision is adequate for a supraomohyoid neck dissection as well as a
comprehensive neck dissection. Thyroidectomy in conjunction with a comprehensive neck
dissection is best performed using a single transverse incision along the skin crease at the
level of the cricoid cartilage. This incision may extend from the anterior border of the
trapezius muscle on one side to that on the other side. The entire procedure of total
thyroidectomy, central compartment neck dissection and bilateral comprehensive lateral
neck dissection can be easily performed through this single transverse incision. The
placement of the incision and postoperative appearance of a patient undergoing bilateral
neck dissections and total thyroidectomy is shown in Figure 3. Attention to detail with
aesthetic outcome of surgical procedures on the head and neck is crucial to patient
satisfaction.

Knowledge of cutaneous vascular anatomy, the facial lines of tension, the nasal subunits,
and facial and cervical skin creases permits one to select aesthetically acceptable incisions
for conduct of oncologic surgical procedures in the head and neck. Patients who have
undergone surgical procedures with the above-mentioned modified incisions enjoy a better
quality of life due to a satisfactory and acceptable aesthetic outcome for their personal
image.

Neck Dissection
Neck dissection is a well established, oncologically sound surgical procedure which has
stood the test of time for over one hundred years. Its evolution from the radical neck
dissection (RND) as a therapeutic procedure for neck metastasis in the early part of the last
century to the selective neck dissection (SND) performed today in both elective and
therapeutic settings reflect the continuing surgical refinement due to improved
understanding of biological progression of metastatic cancer. Here we discuss the rationale
for the evolution of neck dissection from a radical operation with significant functional and
aesthetic morbidity to a selective operation with much reduced morbidity with equivalent
oncologic outcome.

In the 19th century, it was well recognized that head and neck tumors metastasized to the
neck. In the late 1800’s, Butlin and others recommended removal of lymph nodes in the
neck for treatment of tongue cancer. [2] Iin the early 1900’s, Crile is credited with
publishing the first series describing radical neck dissection for oncologic control. [3,4] This
surgery involved en bloc removal of all lymph nodes (Levels I–V) and included resection of
the sternocleidomastoid muscle (SCM), Internal Jugular Vein (IJV), and Spinal Accessory
Nerve (SAN). In his series of 132 patients, RND proved to be an effective operation, though
with significant morbidity. Multiple authors over the next 50 years reported using RND for
head and neck tumors with some success [5,6], and the RND served as an effective but
functionally morbid operation. In 1951, Hayes Martin [7] reported on 1450 neck dissection
cases over 22 years at Memorial Hospital. This seminal paper described his technique and
philosophy of RND, which served as a guide for surgeons for the next few decades.

Although effective, the RND was associated with significant morbidity. Nahum, et al. noted
a recurring pattern of pain and ipsilateral arm and shoulder weakness in patients after RND.
He termed this constellation of sequelae “Shoulder Syndrome.” [8] A more recent
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comparison of morbidity after different types of neck dissection illustrates the impact of
RND. Using a validated quality of life (QOL) instrument, Terrell, et al. compared QOL
scores for RND versus modified radical neck dissection (MRND, discussed below).
Significantly worse pain with a higher need for analgesics was noted in the RND treated
group. [9]

The morbidity of RND led surgeons to consider whether sparing non-lymphoid tissues (i.e.,
the SCM, IJV and SAN) could be performed while still retaining the same oncologic
control. This surgery, the removal of all neck lymph nodes (Levels I–V) while sparing one
or more of structures, was termed modified radical neck dissection. Credit for successfully
performing this operation is given to Suarez[10], who first published it in the Spanish
literature. Multiple studies by Bocca [8,11] and others [12] later showed that MRND could
be just as effective as RND in the clinically N0 neck, while still preserving critical structures
such as the SCM, IJV, and SAN.

Over the 60 years from 1900 to 1960, treatment of regional cervical lymph nodes for node
positive and N0 neck evolved from a radical en bloc operation to one that respected critical
structures while preserving oncologic outcomes, at least in the N0 neck. However, when
such operations were performed in the node positive neck, the local recurrence rate was still
very high (29%). [11] Between the 1970’s and 1990’s, surgeons considered whether
complete lymphadenectomy of Levels I–V was necessary. Multiple studies began noting
different patterns of metastatic spread based on primary tumor site. Therefore, addressing
only the at-risk nodal basins was felt to be as effective as comprehensive MRND in the N0
neck.

Lindberg, from UT MD Anderson Cancer Center, in 1972 described the distribution of nodal
metastasis for oral cavity, oropharynx, supraglottic larynx, hypopharynx, and nasopharynx
carcinomas.[13] Byers reported a review of 428 selective neck dissection cases from the
same institution to better understand metastatic patterns of spread. Nineteen subsites were
analyzed. In general, tumors of the oral cavity primarily drained to nodes in Levels I–III,
while tumors of the oropharynx, larynx, and hypopharynx drained primarily to Levels II–IV.
Oral cavity lesions rarely drained to Level V, and oropharyngeal and laryngeal lesions rarely
drained to Level I. Only base of tongue tumors had any significant drainage to Level V. [14]
Similar findings were also reported by Shah [15], who reviewed 1119 RND performed at
Memorial Sloan-Kettering Cancer Center. Again, oral cavity lesions primarily affected
Levels I–III first, while oropharynx, hypopharynx, and larynx primarily affected Levels II–
IV. Depending on the subsite, Level IV was involved by oral cavity lesions 7–29% of the
time, but Level V was involved without disease present at other levels.

These data clearly suggested different and predictable nodal drainage patterns for different
head and neck primary sites. The oral cavity and its subsites (hard palate, tongue, floor of
mouth, buccal mucosa) primarily drained to Levels I, II, and III. The oropharynx, larynx and
hypopharynx primarily drained to Levels II, III, IV. Tumors of the nasopharynx, base of
tongue, supraglottic larynx, soft palate, and tonsil were at elevated risk for contralateral
drainage.[13]

These data supported the idea of performing an SND in elective treatment for the N0 neck at
risk for micrometastasis. Weiss, et al. [16] performed a computer-based decision analysis to
determine when elective nodal dissection should be performed. He recommended that if the
probability of occult metastasis was greater than 20%, then elective neck dissection was
warranted. Support showing SND to be as effective as MRND for elective management was
demonstrated in two major studies from the Brazilian Head and Neck Study Group. In one
prospective study on oral cavity cancer, supraomohyoid neck dissection (SOHND) versus
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MRND was compared for oncologic control. No difference was found in rates of recurrence
or 5-year actuarial survival rates.[17] In a second trial, patients with larynx cancer were
randomized to receive either MRND or SND (Levels II–IV) for elective management.
Again, no significant difference was found in oncologic control. The rates of 5-year overall
survival, neck recurrence, and complications were similar in both groups. [18] This data and
others strongly outlined the situations and type of operation for elective management of the
N0 neck in head and neck cancer. This most recent approach is much less morbid and
invasive because it addresses only those lymph node basins at greatest risk, a far cry from
the RND proposed a hundred years ago. Examples of two types of SND, the SOHND and
jugular neck dissection (JND) can be seen in figures 4 and 5 respectively. An example of
postoperative appearance following SOHND is shown in figure 6.

In the node positive neck, a similar evolution has taken place. Early on, RND was the only
operation considered for the node positive neck. In the 1980’s and 1990’s, surgeons began
considering whether a more conservative approach may have the same oncologic results.
This concept was based on the observation that Level V metastases were exceedingly rare.
[19] Byers reviewed a series of 967 neck dissections[20]. In this series, a subset of patients
had undergone SND for N1 disease. He noted a 7% recurrence rate when these patients were
treated with surgery alone and concluded that that this was adequate treatment for the N1
neck. He also noted that patients with lymph node extracapsular spread benefitted from
postoperative radiation therapy. Andersen, et al. [21] also showed that MRND resulted in
good regional control in their review of 129 MRND (Comprehensive neck dissection Type I,
preserving only the SAN) for node positive disease at Memorial Sloan-Kettering Cancer
Center. They noted only a 6% failure rate and also noted poorer outcomes with extracapsular
spread. In particular, MRND was able to preserve the SAN while remaining oncologically
effective. These and many other studies suggested that node positive necks could also be
treated with more conservative neck surgery, reducing the morbidity of treatment.

Our understanding of neck lymph node drainage patterns and the sequential progression of
nodal metastasis for head and neck cancer has supported the evolution of management of
these tumors. While the RND was a breakthrough in the treatment of regional disease, it
clearly came at the price of patient morbidity. As our understanding of lymph node drainage
has become more refined, this has changed the surgery for regional disease from RND to
MRND to SND. For the node positive neck, MRND Type I (preserving the spinal accessory
nerve) has been shown to be as effective as RND for treatment. This is a vivid example of
how refinements in surgical technique coupled with improved understanding have led to less
morbid treatment of head and neck disease, while maintaining comparable oncologic
control.

Minimally Invasive Thyroid and Parathyroid Surgery
Thyroidectomy has seen tremendous changes since the surgery was nearly banned by the
French Academy of Medicine in the 1800’s. [22] Today, thyroidectomy is routinely
performed with low morbidity and very low mortality. The introduction of minimally
invasive thyroid surgery (MITS) attempts to further improve on this operation by addressing
aesthetic outcomes and postoperative pain.

Traditional thyroidectomy through a low cervical incision is a well established procedure
with very low morbidity and quite acceptable aesthetic outcome. Over the last decade,
surgeons have evaluated the safety of discharging patients the same day after lobectomy
[23–25], the need for postoperative drains[26–28], and the feasibility of thyroidectomy
under local anesthesia.[25,29] It is not surprising that as thyroid surgery has become less
invasive, a variety of “minimally invasive” techniques have also been considered. These
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include Minimally Invasive Video Assisted Thyroid Surgery (MIVAT) [30], the mini-lateral
approach[31,32], and even extracervical approaches such as the trans-axillary approach and
indirect breast approach [33,34]. In fact, “natural orifice” surgery via a transoral approach to
thyroidectomy has recently been reported in a cadaver study. [35]

All minimally invasive thyroid approaches retain similar features and have the goal of
minimizing the size of the incision and postoperative pain. The thyroid is approached from
an incision smaller than the traditional incision. In some variations, the incision is placed
ipsilateral to the side of the lesion, rather than at the midline. Video-assisted endoscopic
techniques are often employed to enhance visualization. In all cases, however, identification
of the recurrent laryngeal nerve, usually the superior laryngeal nerve, and preservation of the
parathyroid glands are still key portions of the operation. Careful patient selection is also
important. MITS appears to be best suited for solitary thyroid nodules less than 3 cm in size.
Prior neck surgery, morbid obesity, poor anatomy, and multinodular disease are all
considered relative contraindications to this surgery. [31]

Multiple evidence-based reviews of minimally invasive thyroid surgical procedures were
recently published in the World Journal of Surgery. [31,33,34,36] The strongest evidence in
support of the safety and efficacy of MITS were five randomized prospective trials
comparing MITS in the form of MIVAT to conventional thyroidectomy. [30,36–40] Over
the five trials, 275 patients were randomized. All studies showed no significant difference in
permanent recurrent laryngeal nerve injury, hematoma, mortality, or infection. To evaluate
whether the same completeness of resection is achieved with both approaches, Miccoli, et al.
compared MIVAT versus conventional surgery for patients with documented thyroid cancer
on fine needle aspiration in two studies [40,41]. Postoperative completeness of resection was
assessed by comparing Iodine-131 uptake in the thyroid bed postoperatively. They found no
significant differences, thereby demonstrating comparable completeness of resection. The
advantages of MIVAT over conventional surgery was apparent in these studies. Patients
undergoing MIVAT noted improved cosmesis [30,37,39] and less postoperative pain [30,39]
in multiple studies.

These data demonstrate that MITS matches the safety and efficacy of conventional
thyroidectomy while easing the postoperative recovery and improving cosmesis. Although
operative time [38] is still longer than conventional surgery, this should improve as surgeon
experience grows. Taken together, thyroid surgery has advanced greatly from its early days
as a morbid operation. Great strides have been made in improving its safety such that
mortality from this surgery now approaches zero. Although MITS represents the next step in
the continued refinement of this technique, caution must be exercised in selection of cases
for MITS. At present, patients with thin necks and small intrathyroidal tumors without nodal
metastasis are considered the best candidates for MITS. The learning curve for this
technique is steep and a significant volume is essential to gain expertise.

It is worth noting that parathyroidectomy has undergone a similar evolution. In the past, four
gland parathyroid exploration for hyperparathyroidism was the standard of treatment. [42]
Multiple technological and surgical advancements have since resulted in a shift away from
this traditional treatment. Localization studies, whether through sestamibi scanning[43],
ultrasound, or CT scanning [44] have resulted in dramatically improved accuracy in
determining the location of parathyroid adenomas. Improvements in surgical technique
using video-assisted technologies and smaller incisions have resulted in a more focused
approach to parathyroidectomy, resulting in lower morbidity through a smaller incision [45].
Finally, the measurement of intraoperative parathyroid hormone (PTH) levels in parathyroid
surgery now allows confirmation of a successful operation before the patient is awakened
from anesthesia. [46,47] These advances have paved the way for minimally invasive
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parathyroidectomy (MIP) to become a low morbidity procedure with a shorter recovery
time, yet retaining a high rate of success due to the use of intraoperative PTH monitoring.
This evolution has paralleled the development of MITS and together they are a good
example of how surgical innovation has improved patient outcomes.

Fibula and Free Flaps in Oromandibular Reconstruction
Advanced neoplasms of the oral cavity often require composite resection (“Commando”
operation) to achieve clear surgical margins. The resulting bony and soft tissue defect has
posed a challenging reconstructive problem. The transition from delayed secondary
reconstruction to primary reconstruction using vascularized bone flaps over the last thirty
years has yielded significant functional and aesthetic improvements.

The shape and contour of the mandible contribute significantly to the shape and expression
of the lower third of the face. Indeed mandibular projection is often addressed in cosmetic
surgery to complement the aesthetics of the nose and other midfacial areas [48]. In
oncologic surgery, resection of the anterior mandibular arch or hemi-mandible may be
necessary to obtain clear oncologic margins. These resections can result in significant
functional and aesthetic sequelae. For example, loss of the anterior mandibular arch was
termed an “Andy Gump” deformity, after the well known cartoon character.

In addition, bone and soft tissue loss directly affect facial appearance and expression as well
as mastication and deglutition. When chewing, significant load forces are applied to the
mandible to reduce the food to a soft bolus. Loss of mandibular continuity results in
ineffective chewing because those load forces can no longer be transferred appropriately.
Loss of bone also results in misaligned dental occlusion, which further limits effective
chewing. The dead space generated from soft tissue loss also prevents effective
manipulation of the oral food bolus causing trapping. Retained food is not only a nidus for
infection but results in halitosis and difficult oral care. Finally, loss of sensation and motor
function of the lip after resection affects deglutition due to loss of oral competence. Food
cannot be propelled posteriorly and swallowed. Instead, it escapes through the incompetent
os. The net result of these surgeries without proper reconstruction is long term dependency
on an altered diet, bad breath, and an unsightly appearance.

Given these considerations, reconstruction of oromandibular bony and soft tissue defects has
always been an important consideration following oncologic resection. In the 1970’s,
primary bony reconstruction was avoided in favor of delayed (secondary) reconstruction. At
that time, primary bone reconstruction was limited to non-vascularized reconstruction using
corticocancellous bony chips harvested from the iliac crest placed in a prosthetic mesh. The
placement of either a foreign body or non-vascularized bone in a saliva-contaminated wound
resulted in frequent wound complications 50% of the time. [49,50] Delayed reconstruction
was therefore preferred.

However, this delay was not without its problems. The interval healing time resulted in
dental occlusive drift, local scarring, and fibrosis of the muscles of mastication secondary to
loss of mandibular continuity. In addition, many of these patients had received postoperative
radiation. This made for a challenging secondary operation. Furthermore, due to the scarring
and fibrosis, postoperative masticatory function rarely approached preoperative function.

Thirty years later, the regular use of vascularized free flaps for primary reconstruction has
dramatically changed outcomes following oromandibular resection, with the fibula free flap
(FFF) as the workhorse flap for mandible reconstruction. The fibula was reported by Taylor
from Australia [51] and was popularized by Hidalgo [52] from Memorial Sloan-Kettering
Cancer Center. The FFF is supplied by the peroneal artery and can supply up to 25cm of
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bone, as well as a small paddle of skin and soft tissue. Through osteotomies and plating, the
fibula can be shaped into the contour of the resected mandible. Reconstruction is now
performed at the time of ablative surgery with immediate inset into the oral cavity.

This advancement in technique addresses many of the shortcomings outlined earlier. The use
of a vascularized flap allows its survival in a saliva-contaminated wound. Immediate
reconstruction avoids the scarring and fibrosis seen from delayed reconstruction. Overall
aesthetic appearance is improved because the flap re-creates the resected bone. Finally, bony
continuity is restored, allowing eventual use of dentures or placement of osseointegrated
dental implants. [53] Most patients can expect to resume a regular diet after healing from
surgery. An example of the postoperative appearance following FFF is seen in Figure 7.

A follow-up study of Hidalgo’s experience with the FFF demonstrates the excellent form
and function after free flap reconstruction. [54] Twenty patients with a mean follow-up of 11
years were retrospectively evaluated for their outcomes following free flap reconstruction
after mandible resection. All but one had undergone FFF reconstruction. Aesthetic outcome,
as judged by two observers, was judged to be excellent in 55 percent of patients and good in
20 percent. All patients, except those that had undergone glossectomy as part of the original
resection, had easily intelligible speech. Fourteen (70%) patients tolerated a regular diet,
with the remaining tolerating a soft diet. Finally, five patients had undergone
osseointegrated implants, allowing function without the need for dentures.

Other free flaps that have been successful for oromandibular reconstruction include the iliac
crest flap [55], scapular flap [56], and osteocutaneous radial forearm free flap [57]. Through
the use of vascularized flaps in primary reconstruction, patients undergoing oromandibular
resection can expect reasonable aesthetic outcomes and excellent preservation of oral
function. This surgical refinement illustrates a significant step forward in the treatment of
oral cancers.

Transoral Laser Microsurgery for Laryngeal Cancer
Laryngeal cancer can be a devastating disease because cancer often affects the larynx’s
multiple functions: phonation, deglutition, and breathing. While early (T1a) laryngeal
lesions can be resected transorally with phonosurgical instruments as an outpatient,
management of advanced cancers (T3 and T4) frequently requires open resection and
protracted rehabilitation. Total laryngectomy is still unparalleled in its ability to achieve
local control for advanced cancers, but generates a permanent stoma and permanently affects
speaking and swallowing. Since its introduction by Strong and Jako in 1972 [58], the CO2
laser has gained wider use in the treatment of larynx cancer. Initially used in early glottic
lesions, its role has now expanded to advanced glottic, supraglottic, and hypopharyngeal
tumors as well. Transoral Laser Microsurgery (TLM) with the CO2 laser has allowed larynx
preservation, even with advanced cancers, to yield superior functional and aesthetic
outcomes over traditional approaches.

Prior to the introduction of TLM, surgical management of early laryngeal tumors that
extended beyond a single vocal cord (T1b or T2) were limited to an open approach by
Vertical Partial Laryngectomy (VPL). Many variations of VPL exist, including vertical
anterior, vertical frontolateral, partial and hemi-laryngectomies [59–61], and the choice of
operation was dependent on the extent of the tumor. In general, these surgeries approached
the larynx by a laryngofissure approach, with resection performed en bloc to include tumor,
soft tissue, and associated thyroid cartilage. Reconstruction with local flaps was occasionally
necessary to compensate for resected soft tissue. A temporary tracheotomy was frequently
needed during the healing period. The impact on function was significant because the partial
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loss of laryngeal structure affected all laryngeal functions: phonation, swallowing, breathing,
and protection from aspiration.

In the 1990’s, Steiner [62] demonstrated that the CO2 laser could be effective in treatment
of early laryngeal lesions, without the need for open surgery. He operated on 159 early
glottic lesions, of which 60% were T1 tumors and 22% were T2 tumors, using the CO2
laser. Although local recurrences were seen in 10 (6%) of these patients, all patients were
salvaged and none of these patients died due to recurrent or distant disease. No patients
required a tracheostomy and voice quality was defined as “satisfactory” in 92% of patients.
The lack of a tracheostomy and preservation of voice was a significant reduction in
morbidity when compared with VPL. This study and others [63] demonstrated that these
early laryngeal glottic cancers could be successfully managed by TLM with good local
control.

The theory and technique of TLM represented a radical departure from traditional oncologic
principles. Instead of resecting the tumor en bloc as in VPL, Steiner and others performed
their surgeries by dividing the tumor and removing the tumor in planned segmental
excisions. The tumor was first carefully assessed by palpation using phonosurgical
instruments, and carefully inspected with the operating microscope for its boundaries and
submucosal extension. Depth of invasion by the tumor was assessed by examining its
mobility over the underlying tissues. The CO2 laser was then used as a cutting, rather than
vaporizing, instrument to divide the tumor into segments that were each resected. Each
segment was oriented and margins were assessed. At the end of the case, surgical margins
from the defect were also sent. The wound was left to heal by secondary intention with no
reconstruction. The net result was an improvement in functional and aesthetic outcomes,
while preserving oncologic control as evidenced above. Because the larynx was preserved,
voice function and swallowing were better.

Since the work of Steiner and others, TLM has become an accepted treatment option for
early glottic lesions. This same technique has also been explored for supraglottic lesions and
advanced tumors of the larynx. In 1998 Iro, et al. reported on their experience using TLM
for supraglottic tumors. [64] Their results showed that the oncologic outcome following
TLM for these tumors is comparable to traditional open procedures as long as negative
resection margins could be achieved. Hinni, et al. [65] reported on the use of TLM for
advanced disease (T2–T4, Stage III and IV) at both glottic and supraglottic subsites. Their
oncologic outcomes for local control were comparable to rates reported for chemoradiation.

It is important to note that TLM only addresses the primary tumor site for local control, and
does not address regional neck disease. Especially for supraglottic tumors and advanced
cancers, regional metastasis needs to be addressed separately either through neck dissection,
radiation therapy, or both.

Taken together, TLM has proved to be a new and effective means of surgical management
of laryngeal cancer. The oncologic results are comparable to those achieved with traditional
open methods, but patients experience significantly better functional outcomes with less
postoperative morbidity. So far, oncologic outcomes with TLM have been on par with
radiation and chemoradiation outcomes. Further studies are underway to evaluate
posttreatment function after these modalities to better compare surgical and non-surgical
modalities for laryngeal cancer treatment. Nevertheless, the introduction of the CO2 laser
for larynx cancer has significantly contributed to the surgical options for this disease.
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Conclusion
The progress in surgical management in each of the five areas outlined above illustrate how
advances in technique, technology, and our understanding of biology of tumor progression
have led to alteration in oncologic surgery with less morbidity and preservation of function.
In the head and neck this is particularly important because of the close proximity of critical
structures, the complex functions, and aesthetic concerns. We hope to see the continued
evolution of surgical techniques so that our patients may benefit from the reduced morbidity
and better outcomes.
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Figure 1.
Preoperative (left) and postoperative (right) appearance of the modified Weber-Ferguson
incision.
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Figure 2.
Preoperative (left) and postoperative (right) appearance of the modified Blair incision.
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Figure 3.
Preoperative (left) and postoperative (right) appearance of the incision for total
thyroidectomy and bilateral neck dissection.
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Figure 4.
Neck levels included in a supraomohyoid neck dissection – Levels IA, IB, IIA, IIB, III.
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Figure 5.
Neck levels included in a jugular neck dissection – Levels IIA, IIB, III, IV.
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Figure 6.
Example postoperative appearance after supraomohyoid neck dissection.
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Figure 7.
a) Axial CT scan image of the mandible of a young patient with low grade chondrosarcoma
of the mandible (left) and the surgical specimen after segmental resection. (right)
b) Preoperative (left) and postoperative (right) appearance after fibula free flap
reconstruction.
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