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Introduction
The importance of the decision to remove tonsil tissue by tonsillectomy requires 
that the surgeon understand the benefits and the risks of different surgical 
techniques.  Two different, but complimentary surgical procedures, are now 
available. These are 1) Extra-capsular tonsillectomy or Total Tonsillectomy 
(TT) – first described by Sluder and Crowe in the early 20th century, and 2) the 
Intra-capsular tonsillectomy (IT) – more recently proposed by Koltai and now 
widely adapted for tonsil hyperplasia and upper airway resistance syndrome.  The 
differences between these two techniques are illustrated by the following cases:
Discussion 
Case # 1 involves a 7-year old boy with left neck swelling and a four-week 
history of fatigue and 2-kilogram weight loss.  The child and parent deny any 
fever or neck pain.  The physical examination shows the child is not febrile and 
has no rashes on the skin or petichiae in the oral cavity mucosa. However, there 
is unilateral swelling of the left tonsil and the palpation of the neck demonstrates 
a 2 X 3 cm. lymph node at Level II. 
Clearly, the possibility of lymphoma involving the left tonsil is suspected. The 
optimal treatment is excisional biopsy of the left tonsil, which must be done 
by the extra-capsular or TT technique. The technique involves defining the 
capsule by a small incision into the oral mucosa with a broad tip spatula blade 
electro-cautery hand unit at 15 watts. The tissue is removed down to the inferior 
pedicle and sent fresh to the pathology department for touch prep and flow cytometry 
to evaluate for mono-clonal.  The procedure is quick, complete and the postoperative 
issues of pain-control and possible secondary hemorrhage can be handled in the 
routine fashion.
However, the more common clinical scenario for all pediatricians and 
otolaryngologists is case # 2 when a 4-year old child has bilateral tonsil and 
adenoid hyperplasia, and comes to his physician with a history of snoring, 
retractions, chronic mouth breathing, poor eating of solids. This is consistent with 
upper airway resistance syndrome, which often leads to obstructive sleep apnea 
(OSA).  The symptoms have been present for one year, and clearly worsen with 
upper airway viral and bacterial illnesses.  The physical examination confirms 
hyponasal speech pattern, enlarged adenoid and tonsil tissue, which is symmetric 
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and bilateral.  A lateral soft tissue radiograph confirms these findings and 
demonstrates a severely narrowed upper airway.
Does all of the tonsil tissue need to be removed to improve the clinical symptoms 
for this child?  A simpler approach is to reduce the tonsil tissue and this can 
be done in several different ways. The intra-capsular tonsillectomy (IT) is an 
extension of the concept of tonsillotomy, but is enhanced dramatically with the 
employment of a microdebrider.  The powered shaving instrument possesses an 
internal rotating blade, which is attached to a curved column metal shaft that is 
attached to constant vacuum suction.  The shaver permits the bulky tonsil tissue 
to be removed from medial to lateral, and to hollow out the palatine tonsil fossae 
with preservation of most of the tonsil capsule and some tonsil tissue remnants.  
The tonsil tissue remnants are then cauterized to control the bleeding and for 
electro-dessication of the remaining tonsil tissue for fibrosis and healing.
This simple modification of technique has several important benefits. The surgi-
cal goal is quickly achieved by reducing a 4+ enlarged tonsil to a less than 1+ 
size.  The adenoid tissue is similarly removed completely.  The fibrous palatine 
tonsil capsule remnant protects and covers the underlying muscles, blood vessels 
and nerve fibers. Koltai noted that this “biological dressing” decreases pain and 
the need for analgesia, while promoting more rapid healing and return to normal 
activities, both school and day-care for working parents. Most importantly, the 
risk of bleeding is dramatically reduced. Multiple studies have shown that, follow-
ing an Extra-capsular the postoperative hemorrhage rate is between 2 and 4% or 
even higher. Studies on the IT have bleeding rates four to eight times less often.
The benefits of the IT approach have been confirmed at Nemours – duPont 
Hospital for children in several studies that we recently published. We studied 
2,943 children who had tonsil surgery. The population included about 52% boys 
with an average age of 6 years. The follow-up was 21 months.  There were 1732 
Intra-capsular tonsillectomy surgeries and 1211 extra-capsular tonsillectomies.  
The indications were slightly different with more children with OSA (79% vs. 
56%) in the Intra-capsular group.  These overall statistics (Tonsil Hyperplasia = 
70%; Chronic Tonsillitis = 22%) are similar to other published classifications in 
the medical literature. 
Secondary hemorrhage rates were as follows:  The TT had a statistically higher 
overall post-surgical bleeding rate compared to IT (3.4% vs. 1.1%).  When the 
children were further studied for the need to return to the operating room for 
control, again the TT rate was higher (2.1% vs. 0.5%). The P value is 0.0001 for 
each value. 
We further sub-divided the Secondary Hemorrhage rates by Pre-operative 
diagnosis. The benefits of decreased rate of post-operative hemorrhage always 
favored IT and there was not any decrease in better outcome by diagnostic pre-op 
category. Thus, the post-operative hemorrhage difference that is more frequent 
with TT is related almost exclusively to the greater depth of the surgical wound 
created by the extra-capsular tonsillectomy technique and is not dependent upon 
individual surgical skills.
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Our study at Nemours-duPont Hospital also looked closely at post- tonsillectomy 
pain management for the TT and the IT groups of children. The measure was 
Emergency Department (ED) visits or admissions to the hospital. Again, the TT 
had 65 (5.4%) vs. 52 (3.0%) in the IT group (P= .0015) and confirmed less pain in 
the IT group across all categories.  This study confirms the earlier work of Solares 
and co-workers on 1991 children, published in International Journal of Pediatric 
Otorhinolaryngology in 2005.  Solares noted higher bleed rates for TT (3.3% vs. 
0.8%) and fewer readmissions for dehydration (3.6% vs. 1.1%).
Careful examination of the Oral Cavity remains an essential component of the 
physicians’ examination of all patient complaints – particularly for young children. 
Why is the oral cavity still so important? The oral cavity provides the first line 
of defense for the patient’s immune system.  When we look into the oral cavity, 
we are able to evaluate the Mucosal Associated Lymph Tissues (MALT) system, 
which starts with the adenoid tissue in the nasopharynx, and extends inferiorly to 
the palatine tonsils and the lingual tonsils, forming Waldeyer’s Ring.  The MALT 
system is complex and serves to protect the digestive tract from the nasal cavity 
down to the colon where the appendix is located.
An additional benefit of the IT is that the remnants of the MALT system located 
in the Palatine Tonsil fossa can play a role in future development of the child’s 
immune system. Some physicians argue that the TT is the favored surgical 
technique, particularly for chronic tonsillitis.  Studies have shown that Biofilms, 
which appear to play an important role in chronic infections, including chronic 
tonsillitis, primarily reside in the tonsil crypts.  IT removes all crypts, but simply 
leaves the capsule remnants.
We studied our population of children to test the hypothesis that the IT is equally 
effective for the treatment of chronic tonsillitis compared to TT, as advocated 
by some authors.  There were 166 children who met all inclusion criteria at our 
tertiary care center. 117 received TT and 49 received IT. Seventeen TT children 
and 8 IT children were treated at least once for streptococcal pharyngitis or 
tonsillitis in each group. There was no observable statistical significance (p = 
0.295).  Therefore, for chronic tonsillar infectious disease, IT outcomes are equal 
to TT for efficacy, and are superior for safety and comfort.
Conclusion
In summary, for children the TT is preferred for isolated clinical scenarios 
when tissue biopsy is essential for pathological evaluation, particularly when 
malignancy is suspected. 
However, the Intra-capsular Tonsillectomy (IT) is now the preferred and safer 
method of tonsil tissue removal in children with either Obstructive Sleep Apnea 
(OSA) or for Chronic Tonsillitis (CT).  There is at least a three-fold decrease 
in complications (hemorrhage and dehydration), which mandates that the safer 
procedure be performed for all children with OSA and CT.
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