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Objectives/Hypothesis: To evaluate a possible regrowth of lingual tonsil lymphatic tissue in patients submitted to lin-
gual tonsil resection with transoral robotic surgery (TORS).

Study Design: Retrospective Study.
Methods: Medical records of patients surgically treated by means of TORS to remove excessive lymphatic tissue of the

lingual tonsil were retrospectively reviewed. Postoperative endoscopic data after long-term follow-up were analyzed to investi-
gate possible lymphatic tissue regrowth. Preoperative and postoperative lingual tonsil lymphatic tissue were classified accord-
ing to the standardized Friedman’s grading scale ranging from 0 to 4.

Results: Sixty-eight patients (41 male and 27 female; mean age = 51.3 years) were considered suitable for the study anal-
ysis. Clinical regrowth was observed in six (8.8%) patients: four (5.9%) and two (2.9%) patients with grade 2 and 3 lymphatic
hypertrophy, respectively. No correlation between the grade of regrowth, the time interval from surgery, and the volume of
lymphatic tissue removed was found.

Conclusions: The lymphatic tissue regrowth after TORS resection appears to be very low.
Key Words: Transoral robotic surgery, lingual tonsil hypertrophy, lymphatic regrowth.
Level of Evidence: 4

Laryngoscope, 00:1–6, 2018

INTRODUCTION
Lingual tonsil hypertrophy (LTH) is a clinical condition

often observed in clinical practice during the inspection of
the tongue base region.1–3 This lymphatic hypertrophy
(LH) is implicated in a variety of airway pathologies, rang-
ing from sleep-related breathing disorders, lingual tonsilli-
tis, and difficult intubation procedures.1–5 Additionally, it is
frequently a cause of foreign body sensation in the throat
and of pharyngodynia in cases of it inflammation.4–6

The etiology regarding the growth of this lymphatic
tissue (LT) has not been clearly proved.1–6 The few stud-
ies about this topic showed that previous adenotonsillect-
omy, laryngopharyngeal reflux (LPR), and a high body

mass index could be correlated to LTH, even if defined
data regarding this aspect are not available.3–7

Nowadays, with the advent of transoral robotic surgery
(TORS), the removal of this exuberant LT appears easier,
and the number of procedures for lingual tonsillectomy have
markedly increased.8–12 TORS was initially introduced as a
surgical technique for the treatment of head and neck
cancers.13–16 O’Malley et al.13 were the first to describe the
use of TORS in the treatment of base of tongue (BOT) neo-
plasms, showing an improved visualization and better
instrumental access to the retrolingual space. The TORS
role was expanded in 2010 by Vicini et al.,17 with its appli-
cation in patients with LH of the BOT and obstructive sleep
apnea (OSA) syndrome. Subsequently, several authors
reported that the TORS technique allows a safe and effec-
tive removal of excessive LT in the BOT region, improving
airway obstruction during sleep.8,9,12,18–21

Robotic surgery allows blunt dissection of the excessive
LT from the muscular plane of the BOT to achieve a com-
plete resection of LT.10,11 However, the lingual tonsil LT
does not present a capsule dividing it from the underlying
tissues, as the palatine tonsils do; therefore, lymphatic cell
aggregates may remain after the procedure, especially in
the lateral region of the BOT.1–6,9,10,21

In patients with LTH who underwent TORS is LT
regrowth possible in the long term? In our lengthy experi-
ence with TORS, regrowth of the LT was not a frequent
observation with the exception of a few cases. The aim of
this case series including a review of medical records was
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to evaluate a possible lingual tonsil LT regrowth after
robotic resection. Postoperative endoscopic data from
patients with marked lymphatic hypertrophy, who under-
went TORS in our department, were reviewed after a
long-term follow-up to clarify this condition.

MATERIALS AND METHODS

Study Protocol
Initially, reports of all TORS procedures consecutively per-

formed at the Otolaryngology–Head andNeck and Oral Surgery Unit
of the Morgagni Pierantoni Hospital in Forlì, Italy, between January
2009 and December 2016 were reappraised. Subsequently, the medi-
cal records of patients surgically treated using TORS to remove exces-
sive LT of the lingual tonsil were extracted and retrospectively
reviewed. All of these patients had a clinical diagnosis of OSA.

All procedures performed in this study involving human par-
ticipants were in accordance with the ethical standards of the insti-
tutional and/or national research committee and with the 1964
Helsinki declaration and its later amendments or comparable ethi-
cal standards. Patients were selected for enrollment in this case
series according to the following inclusion and exclusion criteria.

Inclusion and Exclusion Criteria
Patients of all ages were included in the study. The preop-

erative presence of LTH was the first inclusion criteria. Patients
who underwent TORS as oncological treatment were considered
not suitable for the study. The absence of LT or the presence of
muscular BOT at the preoperative evaluation were considered
criteria of exclusion. Patients with an endoscopic follow-up of
<12 months were excluded from the study, as the clinical follow-
up was considered too short. Finally, patients for whom the pre-
operative and postoperative data were not collected and patients
lost to clinical follow-up were not included in the study.

Evaluation of the BOT LT
The LT of the lingual tonsil was classified according to the

Friedman grading system.1,6,22 A standardized grading scale rang-
ing from 0 to 4 (Fig. 1), which can be easily obtained through fiber-
optic endoscopy (Table I).1,6,22 This grading system is usually
executed in our clinical practice, using a flexible fiberoptic endo-
scope connected to a camera and a high-definition monitor with a
recorder. In our department, patients undergoing TORS are usually
evaluated with a fiberoptic endoscopy performed at 1 month,
3 months, 6 months, and then annually after surgery. In this study,
the data regarding the preoperative endoscopic evaluation (before
surgery), the second endoscopic follow-up (endoscopic evaluation at
3 months after surgery), and the final follow-up (last endoscopic
evaluation recorded) are reported. Preoperative and postoperative
endoscopic recordings were reviewed by the same observer (G.I.) to
have homogeneous evaluation of the LT grade.

Notes on Surgical Technique and Intraoperative
Findings

Surgical procedures were performed by different surgeons
using the same operatory setting as described by O’Malley
et al.13 Visualization of the BOT region was obtained with a 30�

up, high-magnification, three-dimensional endoscope. A 5-mm
Maryland forceps and a 5-mm monopolar cautery with a spatula
tip were used.11 The procedure usually requires piecemeal re-
section in two surgical steps because, generally, the lingual tonsil

is composed of two subunits divided by the glossoepiglottic liga-
ment. In this way it is possible to identify and preserve the main
anatomic structures of this region.10,11,21 The volume (cubic cen-
timeters) of the removed LT was measured in all the procedures
using a graduated syringe partially filled with water into which
the surgical pieces were placed, thus causing a rise in the level of
the water.21 All samples were sent for pathologic evaluation after
surgical resection to confirm the presence of LTH. Immunohisto-
chemical staining of the samples (CD20, CD79a, CD5, CD30,
CD10, bcl2, and bcl6 expression) was performed to rule out lym-
phoproliferative disorders.

Postoperative Lymphatic Regrowth and
Postoperative Surgical Results

Recurrence was defined as the presence of LT correspond-
ing to a grade 2 to 4 of the Friedman classification at one of the
endoscopic follow-ups. A possible correlation between the volume
of LT removed and its regrowth has been investigated. Further-
more, LT regrowth has been correlated with the amount of time
elapsed since surgery (time in months after surgery). Postopera-
tive symptoms described by the patients of the study at the last
follow-up and any pathological conditions found in the BOT
region during follow-ups are reported. The difference between
preoperative and postoperative apnea–hypopnea index (AHI)
values was calculated.

Fig. 1. Transoral robotic surgery procedure. Preoperative grade
4 lymphatic tissue hypertrophy according to the Friedman classifi-
cation. [Color figure can be viewed in the online issue, which is
available at www.laryngoscope.com.]

TABLE I.
Friedman Classification of the Lingual Tonsil Lymphoid Tissue.1

Grade 0 Complete absence of lymphoid tissue over the tongue base

Grade 1 Lymphoid tissue scattered over the tongue base

Grade 2 Lymphoid tissue covering the entirety of the tongue base with
limited vertical thickness

Grade 3 Significantly raised lymphoid tissue covering the entirety of the
tongue base, with noticeable vertical thickness approximately
5 to 10 mm in height

Grade 4 Lymphoid tissue covering the entire tongue base, rising above
the tip of the epiglottis, with approximate vertical height 1 cm
or more in thickness
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Statistical Analysis
The χ2 test was employed to evaluate the significance of the

analyzed factors. The Student t test was used to compare preop-
erative and postoperative results (e.g., LT volume, AHI). Linear
regression was used to correlate the Friedman classification
score at the last endoscopic follow-up with the volume of the LT
removed and the amount of time elapsed after surgery. This
research study was performed in accordance with the principles
of the Declaration of Helsinki and approved by the local ethics
committee.

RESULTS
A total of 518 TORS procedures were initially reviewed

in this case series using medical records. Sixty-eight
patients (41 male and 27 female, mean age = 51.3 years,
range = 20–75 years) were considered suitable for the study
analysis in accordance with the inclusion and exclusion cri-
teria. All patients suffered from preoperative daytime sleep-
iness. Foreign body sensation in the throat was reported in
10 (25%) cases. Lymphatic hypertrophy in the region of the
BOT was endoscopically evidenced at the preoperative eval-
uation in all patients: 26 (38.3%) patients had LTH grade
3 according to the Friedman classification, and 42 (61.7%) a
preoperative LTH grade 4 (Table II).

The TORS procedure was well completed in all cases
without intraoperative complications. The mean volume
of the removed LT was estimated as 11.3 cm3 in the
whole series. All patients had a postoperative anatomo-
pathological diagnosis of lymphoid follicular hyperplasia.
No cases of lymphoproliferative disorders were observed
using immunohistochemical analysis.

At the first fiberoptic endoscopic evaluation consid-
ered in this study (3 months after surgery), there were
48 (70.5%) patients with a grade 0 and 20 (29.5%) with a
grade 1 (small lymphatic cell aggregate scattered in the
lateral BOT region) score according to the Friedman clas-
sification. Clinical regrowth (Table II) was present in six
(8.8%) patients in the study: four (5.9%) and two (2.9%)
patients with LH grade 2 and 3, respectively. Median and
lateral LT regrowth was observed in these cases. No
patients with grade 4 regrowth were observed in the
study group. The remaining patients were classified as
grade 0 in 40 (58.8%) cases and grade 1 in 22 (32.4%).
Clinical data of the six patients with LT regrowth are

TABLE II.
Data Regarding the Preoperative and Postoperative Friedman

Classification.

Preoperative
Friedman
Grade

Postoperative Friedman
Grade (3 Months
After Surgery)

Postoperative Friedman
Grade at the

Last Follow-up
(Last Follow-up Obtained

for Each Patient)

Grade 0 — 48 (70.5%) 40 (58.8%)

Grade 1 — 20 (29.5%) 22 (32.4%)

Grade 2 — — 4 (5.9%)*

Grade 3 26 (38.3%) — 2 (2.9%)*

Grade 4 42 (61.7%) — —

*Percentages of regrowth of the lymphatic tissue (data expressed as
number of patients and percentage).
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summarized in Table III. All six patients with clinical
regrowth were surgically treated by two different sur-
geons. No differences regarding average age were found
between patients with and without LT regrowth (P = .7).

The mean volume of removed LT in the six patients
with clinical regrowth was 12.5 cm3. This volume was
higher than the mean volume of LT removed in patients for
whom clinical regrowth was absent (10.8 cm3). However, no
statistical difference was found (P = .3). Moreover, the vol-
ume of LT removed did not correlate (regression analysis)
with the possible regrowth of LT (P = .9) (Fig. 2).

The mean total time of follow-up (mean of last
follow-up recorded for each patients) of the entire study
group was 37.5 months (range = 16–92 months). The
mean time interval for LT recurrence, in the six patients
who presented with it, was 25.5 months (range = 18–35-
months). The time elapsed since surgery did not corre-
late with the possibility of LT regrowth (P = .5) (Fig. 3).

A second TORS procedure was performed 15 months
after the previous one, in a patient presenting with LT
regrowth and recurrence of foreign body sensation of the
throat (Fig. 4). In patients without evidence of LT regrowth
during the endoscopic follow-ups, few abnormal conditions
were observed; two (2.9%) cases presented a retention cyst

of the region of the BOT, two (2.9%) patients showed an
adhesion between the epiglottis and the BOT region, and
another three (4.4%) cases presented exuberant scar tissue
at the site of the surgical procedure. Three patients com-
plained of recurrent episodes of pharyngodynia, and two
reported a persistent foreign body sensation in the throat.
The mean preoperative value of AHI went down from 38.2
(95% confidence interval [CI]: 33.57-42.97) to a a mean
value of 21.6 (95% CI: 16.93-26.33) at the last follow-up.
There was a statistical difference between preoperative and
postoperative AHI (P = .001).

DISCUSSION
The lingual tonsil is an immunological organ com-

posed of LT included in Waldeyer’s ring.1–6 The use of
TORS allows LTH resection with good postoperative
results.10,11 What happens to the resected area over time?
Is regrowth of the lingual tonsil LT possible? Nowadays,
there is general agreement that this LT could regrow as
often happens for similar noncapsulated LT of the
adenoids.21–24 Although many studies have evaluated post-
operative functional results (AHI reduction, pain, swallow-
ing, anatomical reshaping, and quality of life) after TORS
BOT resection,8,9,12,18–20 no studies have investigated the
possibility of long-term regrowth of the LT or the behavior
of the lymphatic aggregate remaining after the surgical
procedure.

In this study, postoperative data regarding 68 patients
with marked lymphatic hypertrophy who submitted to
TORS were reviewed after a mean long-term follow-up of
37.5 months to clarify these conditions. All of the patients of
this study were preoperatively and postoperatively evalu-
ated according to the Friedman grading system.1 This is a
standardized grading score proposed by Friedman et al.1 to
measure LT on the BOT. It represents the most widely used
method due to its good cost-effective ratio and its easy
application during clinical practice. Furthermore, the sys-
tematic use of this classification avoids heterogeneous

Fig. 2. Linear regression. This is no correlation (P = .9) between vol-
ume of lymphatic tissue removed and Friedman grade at the last
follow-up. [Color figure can be viewed in the online issue, which is
available at www.laryngoscope.com.]

Fig. 3. Linear regression. There is no correlation (P = .5) between
the time elapsed since surgery and the Friedman grade at the last
follow-up of each patient. [Color figure can be viewed in the online
issue, which is available at www.laryngoscope.com.]

Fig. 4. Second transoral robotic surgery procedure due to lymphatic
tissue regrowth (lr). Visible the scar of the previous robotic lym-
phatic tissue resection (S). [Color figure can be viewed in the online
issue, which is available at www.laryngoscope.com.]
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approaches to describe lingual tonsil size/volume.1–6 All
patients of this study presented a preoperative lymphatic
hypertrophy classified as grade 3 (38.3%) or 4 (61.7%) on
the Friedman grading system.1 This result is in line with
other published papers that suggest the possibility of severe
grades of LH with TORS.1,6,10,11

The etiopathogenetic factors of LTH are not yet
clear, and a few studies have been published on this
topic.1–5 Some studies have shown that LPR could be cor-
related to LTH,2–6 and the patients with Reflux Severity
Index scores >10 would seem to have a higher incidence
of LTH.3 In contrast, other authors state that LTH may
be due to chronic bacterial infections, immunosuppres-
sion, chronic allergies, or a post-tonsillectomy and/or ade-
noidectomy compensatory growth.1–5 Moreover, viral
infections (e.g., Epstein-Barr virus, human papillomavi-
rus) could also cause a lymphatic cells proliferation with
potential lingual tonsil tissue hypertrophy.3–5 Finally, it
is our hypothesis that the lymphatic growth could be cor-
related with vascular mediators or immune-mediated
stimulation.

Unfortunately, we could not evaluate the etiopathoge-
netic factors of LTH, and further studies are underway to
analyze the other potential causes of LTH (viral infection,
vascular mediators, or immune-mediated stimulation). Clin-
ical LT regrowth was found in 8.8% patients of the study.
These data suggest that lymphatic regrowth is possible but
with a very low incidence. Moreover, the grade of regrowth
should be considered. In our study, two patients with LT
regrowth showed a postoperative grade 3, whereas
4 patients presented with a postoperative grade 2. Median
and lateral LT regrowth was observed in these patients. At
the last endoscopic follow-up, no patients showed a grade
4 regrowth, with a remarkable difference between preopera-
tive and postoperative grade 4 incidence (61% vs. 0%). Fur-
thermore, five of the six patients with clinical regrowth
were monitored over time and showed stability of LT
regrowth, whereas one patient underwent a new TORS pro-
cedure after 15 months of follow-up.

The long mean follow-up of the patients analyzed in
this study strongly supports our findings. TORS was
introduced in our department in 2009,17 and in this study
the mean follow-up was greater than 3 years. Mean
follow-up of the patients with LT regrowth was calculated
at 25.5 months, and no correlation between the amount of
time elapsed since surgery and clinical regrowth
emerged (P = .5).

At the last endoscopic follow-up, 22 (32.3%) patients
were classified as Friedman grade 1 (small lymphatic cell
aggregate scattered in the lateral BOT region); 20 of
these patients (90.1%) reported a Friedman grade 1 score
in the first postoperative endoscopic control. These cases
should not be considered as LT regrowth because cell
lymphatic aggregates were residual in the lateral area of
the BOT after the surgical procedure (incomplete resec-
tion). In some cases of massive LTH, it is impossible to
completely remove the LT of the BOT to obtain a Fried-
man score of 0. It should be considered that lingual tonsil
LT does not present a capsule dividing it from the under-
lying tissues, as palatine tonsils do, and lymphatic cell
aggregates may be residual after the procedure,

especially in the lateral region of the BOT.1,10,11,21 The
sparing of lateral LT may also be due to the surgeon’s
choice of reducing the risk of damaging the lingual
artery.11

Of the six patients with clear clinical regrowth, only
one case presented a small residual lymphatic cell aggre-
gate at the postsurgery first endoscopic follow-up. The other
five patients with clinical regrowth did not present postsur-
gical residual LT. Therefore, our data seem to indicate that
LT regrowth is not related to a residual LT due to an
incomplete resection. The six patients with lymphatic
regrowth were surgically treated by two different surgeons,
which would seem to indicate that the surgeon’s experience
is not related to the possibility of regrowth.

Finally, in accordance with the findings reported in
other TORS studies.9–12, good results in terms of postop-
erative complications, anatomical function, improvement
of preoperative clinical symptoms, and reduction of AHI
in OSA patients were found in the present study. There-
fore, as claimed by Friedman et al.,6 robotically assisted
resection of the LTH is a validated, effective, and safe
technique. TORS offers several advantages, especially
regarding visualization of the surgical field compared to
other procedures on the base of the tongue (coblation,
laser surgery), to achieve a total or near total resection of
the LTH with good postoperative results.25,26 Further
studies are under way to compare TORS with other surgi-
cal procedures for removing the LT in the BOT region.
The main limitation of this study was its retrospective
nature. Further prospective studies regarding lingual
tonsil LT regrowth after TORS are warranted.

CONCLUSION
TORS is a safe and effective technique for perform-

ing a total or near total resection of the lingual tonsil
hypertrophic tissue. The possibility of LT regrowth after
TORS resection is very low. LT regrowth would seem not
to be related to the volume of LT removed nor to the
amount of time elapsed since surgery.
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