


therapy can greatly affect long-term
quality of life and options for fu ture
therapies. For patients with early-stage
disease, transoral laser microsurgery can
provide both curative treatment and
organ preservation. 

Transoral approach 
In traditional open surgery for laryn-

geal cancer, the surgeon resects not
only the larynx and surrounding tissues
but also the involved vocal cords and
supporting structures such as cartilage,
which must then be reconstructed. 

Open surgery is associated with pain,
loss of normal function, and long recov-
ery times. Its potential to adversely affect
speech, breathing, and swallowing is a
major concern in patients with poor 
pulmonary function.

In contrast to open surgery, in tran-
soral laser microsurgery, the surgeon
accesses the tumor through the mouth
with the aid of an endoscope. “You’re
not disassembling the neck,” said Chris
Holsinger, M.D., an associate professor
in the Department of Head and Neck
Surgery at The University of Texas MD
Anderson Cancer Center. “You’re going
through the mouth as a natural orifice
and causing as little collateral damage
as possible.” 

A transoral approach gives the sur-
geon direct access to and magnified,
high-resolution views of laryngeal
tumors without the need for external
incisions. After the patient has been
put under general anesthesia and intu-
bated, an endoscope is inserted through
the patient’s mouth and pharynx and
centered over the tumor. An operative
microscope is then aligned with the
endoscope, and a carbon dioxide laser 
is coupled to the microscope so that 
the view through the microscope aligns
and moves in accordance with the path
of the laser beam. In many patients, 
the tumor can be reached with a line-
of-sight beam; in patients with more
out-of-the-way tumors, a highly reflec-
tive optical fiber can be used to bend
the beam and increase the variety of
possible cutting angles.

The goal of transoral laser micro-

surgery is to resect laryngeal and
oropharyngeal tumors with minimal
damage to normal tissues and maximal
preservation of organ function.
Therefore, the tumor is resected with 
as narrow a surgical margin as possible.

Halsted’s principle of removing a
tumor en bloc does not always apply 
in transoral laser microscopy. In fact,
dividing the tumor and removing it 
one piece at a time is not only possible
but also often necessary for the com-
plete excision of some larger tumors.
Dividing the tumor also enables the
surgeon to better assess how far the
tumor extends into the surrounding 
tissue; some “iceberg” lesions may
invade to depths that cannot be iden -
tified with preoperative laryngoscopy.
Also, dividing the tumor is sometimes
necessary if the whole tumor is too
large to be retracted and ultimately
removed by the endoscope.

The extent of normal tissue conser-
vation warranted in patients with head
and neck cancers requires the precision
of a laser, especially when the surgical
site is in the confined space of the upper
aerodigestive tract. The laser beam
vaporizes a small number of cells at a
time and cauterizes adjacent surfaces.
The standard carbon dioxide laser’s
high coefficient of absorption in water
limits the beam’s penetration, allowing
precision in cutting soft tissue with min -
imal collateral thermal damage to sur-
rounding nerves.

A single laser beam can serve as
many different tools. The shape, size,
and depth of the laser’s penetration 
can be configured to meet different

needs as they arise during surgery.
Broadening the beam—retaining the
same energy over a larger area—creates
a tool for coagulating small blood ves-
sels; narrowing the beam to increase 
its focus and power creates a cutting
tool. Multiple passes of the laser can 
be made in quick succession to cut
through multiple layers of tissue in 
one location, or each pass can be made
independently to cut through smaller
amounts of tissue. 

Because the heat of the laser cauter-
izes the edges of the wound the laser
creates, no further action is needed to
close or cover the area after the tumor
has been removed; the wound heals 
by secondary intention. In fact, tissue
heals more quickly after laser surgery
than after robotic or traditional open
surgery. Transoral laser microsurgery 
is associated with postoperative com -
plication rates well below 5%. 

Often, patients spend only a day 
or two in the hospital and resume 
their normal activities within a week.
Patients with stage III or IV cancers,
some of whom receive adjuvant radia-
tion therapy, generally leave the hospi-
tal less than a week after undergoing
transoral laser microsurgery.

Outcomes of different modalities
Radiation therapy is a well-estab-

lished first-line therapy for early-stage
laryngeal cancer and has high cure
rates. Furthermore, radiation therapy
with or without chemotherapy can 
preserve the structure and function of
the larynx while delivering curative
treatment in many patients with early-
or late-stage laryngeal cancer.

However, these aggressive treat-
ments often cause adverse effects, such
as soft-tissue fibrosis, dry mouth, swal-
lowing problems, or loss of sense of
taste. Diminished sensory function of
the laryngopharynx may predispose
patients to aspiration and subsequent
pneumonia.

“In selected patients—especially
younger patients, who are at higher risk
for the cumulative long-term side
effects of radiation therapy—transoral
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Transoral Laser Microsurgery
[Continued from page 1]

Transoral laser 
surgery allows 
some patients 
to avoid the side
effects of radiation
therapy.





Exploring Causes of and Treatments for Neuro 

By Zach Bohannan and Bryan Tutt 

Among the most 

troubling side effects 

of cancer treatment 

in some patients is 

chronic chemotherapy 

neuropathy syndrome, 

in which tingling, 

numbness, and pain 

in the hands and feet 

persist long after the 

completion of treat

ment. 
Researchers at The University of 

Texas MD Anderson Cancer Center are 
conducting clinical and preclinical stud
ies to explore the specific causes of and 
treatments for this debilitating syndrome. 

Charles Cleeland, Ph.D., a professor 
in and chair of the Department of 
Symptom Research at MD Anderson, 
said, "If we can understand the mecha
nism underlying this pain, we may be 
able to replace the opioid drugs used 
for its treatment with more targeted 
therapies." 

The scope of the problem 
Chronic chemotherapy neuropathy 

syndrome is defined as neuropathy that 
persists at least 3 months after the com
pletion of therapy. "So far, our studies 
have only followed patients for 1 year 
after treatment, but chronic neuropathy 
can be permanent," said Patrick 
Dougherty, Ph.D., a professor in the 
Department of Pain Medicine. 

Dr. Dougherty said his department's 
prospective studies have shown that 60% 
of patients undergoing chemotherapy 
develop at least some tingling and numb
ness during their first 3 rounds of treat, 
ment. Of those 60%, about half develop 
pain as well, and about half of these 
develop persistent pain. "So around 15% 
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of patients undergoing chemotherapy 
will have chronic pain," he said. 

Taxanes, platinum drugs, and pro
teasome inhibitors are the agents most 
likely to cause chronic neuropathy, and 
they all cause similar neuropathy. Dr. 
Dougherty said patients describe the 
pain as an intense burning sensation in 
the fingers and toes that decreases to 
numbness or tingling in the palms of 
the hands and soles of the feet and 
stops at the wrists and ankles. 

Neuropathy of the hands and feet 
may also be accompanied by carotenosis 
of the nail beds, split nails, clubbing of 
the fingers or toes, or even gangrene. 
Patients with chronic neuropathy tend to 
have subnormal skin temperatures (about 
30°C) in the painful areas. ''This suggests 
there might be a microvascular compo
nent to the pain," Dr. Dougherty said. 

Possible causes 
Skin temperature is one of many 

measures being taken at baseline, dur
ing therapy, and after completion of 
therapy in prospective studies to char
acterize the psychophysical properties of 
neuropathy. Other assessments include 
patient questionnaires, manual dexteri
ty tests, and quantitative sensory testing 
(QST). 

QST is used to assess which types of 
nerve fibers are affected by neuropathy. 
Von Frey filaments of varying thickness 
are used to assess the patient's sense of 
touch, a reduction in which would indi
cate damage to A� nerve fibers. Blunted 
needles and weights are used to measure 
changes in the patient's ability to sense 
sharp pain, which would indicate dam
age to Ac> fibers. And measurements 
of the patient's ability to sense heat or 
cold assess damage to C fibers. 

QST findings have shown a rela
tionship between chronic, cancer-related 
pain and changes in nerve function. 
"Patients with chronic pain in the 
hands and feet also have impaired 
nerve function that results in a sensory 
loss," Dr. Dougherty said. To further 
understand this relationship, prospec
tive studies have been done on skin 

biopsy samples taken before, during, 
and after cancer treatment. These biop
sies revealed a loss of nerve fibers in the 
epidermis in the areas where patients 
experienced neuropathy. 

Dr. Dougherty said that these studies 
have also found varying quantities of 
nerve fibers in baseline samples. ''Not 
only do folks walk in with different 
baseline nerve counts, but the disease 
process itself seems to drive neuropa
thy," he said. Patients who have low 
nerve fiber counts before therapy tend 
to have neuropathy during and after 
treatment, and studies are being planned 
to determine the predictive value of 
nerve fiber counts. "It's intriguing that 
we may be able to prospectively deter
mine who is at risk for neuropathy 
by counting these nerve fibers," Dr. 
Dougherty said. 

In preclinical studies, researchers 
are attempting to identify the specific 
drivers of fiber loss. "My suspicion 
is that there is an inflammatory res
ponse in the dorsal root ganglion that 
changes the behavior of the fibers--
it's not so much that they retract their 
endings as they fail to re-extend their 
endings when new layers of skin are 
formed," Dr. Dougherty said. "We've 
seen that the interactions between neu
rons in the dorsal root ganglion change 
during chemotherapy. We're still trying 
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, whose multiple myeloma has been in remission since February 2011, is tested for neuropathy during a follow-up visit. 
had tests for manual dexterity (A) and skin temperature (B). He then underwent quantitative sensory tests with a blunted 

needle and various weights to measure the response to sharp pain (C), with Von Frey filaments to assess the sense of touch (D), and 
with a thermal stimulator to measure the ability to sense temperature changes (E). 

to understand whether this is related to 
the failure to re-extend nerve fibers." 

Managing neuropathy 
The standard treatments for chronic 

neuropathy include physical and occupa
tional therapy, analgesic creams, non
steroidal antiinflammatory drugs, and 
opioids such as morphine, oxycodone, 
and fentanyl. Although these alleviate 
symptoms to some degree, no treatment 
is currently known to reverse or prevent 
neuropathy. 

Ongoing clinical studies at MD An
derson are testing the use of minocy, 
cline to protect nerve fibers during 
chemotherapy, radiation therapy, or 
both. According to Dr. Dougherty, MD 
Anderson is the only institution study
ing minocycline, but other institutions 
are studying antioxidants and other 
compounds that target the inflamma
tion process in different ways to miti, 
gate the side effects of chemotherapy. 

Besides neuropathy, inflammation 
is known to be involved in other symp
toms such as depression and fatigue. 
Therefore, research into the causes of 
and treatment for one symptom could 

shed light on other symptoms of cancer 
and its treatment. 

"We know how to treat some symp
toms, but the goal of symptom research
ers is to one day treat the underlying 
biology," Dr. Cleeland said. Working 
toward that goal, he and other physi
cians at MD Anderson are exploring 

the creation of a cross-disciplinary cen
ter to manage toxicities and symptoms 
that result from cancer treatment or 
from the disease itself. ■ 
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Or. Charles Cleeland ............. 713-745-3470

Or. Patrick Oougherty ............ 713-745-0 438 

CLINICAL TRIALS: Treatment-Related Symptoms 

Minocycline for reduction of radia
tion therapy treatment-related 
symptom burden in oropharynx can
cer: a randomized study (2010-0096). 
Principal investigator {Pl): Gary B. Gunn, 
M.D. The aim of this study is to learn if
minocycline can reduce the symptoms
reported by patients with oropharynx
cancer who receive radiation therapy.

A pilot study of minocycline and 
armodafinil for reducing the symp
tom burden produced by chemoradi
ation treatment for non-small cell 
lung cancer (2010-0872). Pl: Zhongxing 
Liao, M.D. The goal of this study is to 
compare armodafinil and minocycline 

when given alone or in combination 
to learn which is better for controlling 
symptoms and side ef fects of chemo
radiation in patients with lung cancer. 

A phase II study of minocycline ver
sus placebo to prevent treatment
induced neuropathy in multiple 
myeloma (2006-0022). Pl: Sheeba K. 
Thomas, M.D. The goal of this study is 
to see i f  minocycline can help control 
nerve damage that causes neuropathy 
in patients receiving thalidomide 
and/or bortezomib. 

FOR MORE INFORMATION 

Visit www.clinicaltrials.org. '
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