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The effectiveness of z-shaped suture ligation in paediatric tonsillectomy
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Abstract. The effectiveness of z-shaped suture ligation in paediatric tonsillectomy. Objectives: Post-operative
haemorrhage remains the most serious complication of tonsillectomy. Recently, several techniques and devices have
been developed to minimize intra- and post-operative bleeding, but no optimal method has emerged. In this study, we
assessed the effectiveness of z-shaped suture ligation, ensuring haemostasis in paediatric tonsillectomy and preventing
post-tonsillectomy haemorrhage in the early and late stages.

Methods: Retrospective data were collected from 315 consecutive children who underwent the tonsillectomy procedure
with the cold dissection technique and z-shaped suture ligation to obtain haemostasis.

Results: No patient experienced post-tonsillectomy haemorrhage. The success rates, in terms of early and late haemostasis,
afforded by z-shaped suturing of the tonsillar fossa were thus 100%.

Conclusions: The use of z-shaped suturing affords efficient and practical haemostasis in paediatric tonsillectomy. The
procedure is inexpensive and requires no special equipment. The anterior and posterior pillars are preserved; thus,

functional anatomy is ensured.

Introduction

Tonsillectomy, performed using various techniques,
is extremely successful when used to treat upper
airway obstruction and recurrent tonsillitis. Tonsil-
lectomy (with or without adenoidectomy) is one of
the most common surgeries for children presenting
to ear, nose, and throat physicians.'?

Post-operative haemorrhage remains one of the
most serious complications; the rate ranges from
0.3 to 12%.** The extent of post-operative bleeding
depends on the surgical technique used, coagulation
status, possible peri-operative infection, and the
patient’s general systemic condition.’ Over the last
few years, several new techniques and devices have
been developed to minimize bleeding and pain after
tonsillectomy, but no optimal method has emerged.
Today, haemostasis is generally established using
either bipolar diathermy or suture ligation.**

There are a few suture or tie ligature techniques
that may be used in tonsillectomy. The name of the
suture or the equipment used for ligature may differ
from one surgeon to another. In this study, the term

“z-shaped suture ligation” was used to describe our
practice.

The aim of this study is to demonstrate the
effects of the z-shaped suture ligation technique,
ensuring haemostasis in surgery and preventing
post-tonsillectomy haemorrhage in the early and
late stages, and to compare the results with the
literature. We described the technique in detail and
presented our surgical results.

Materials and methods
Patients

The data were analysed retrospectively from 315
consecutive children who underwent tonsillectomy
with or without adenoidectomy between December
2010 and December 2015. All surgeries were
performed in a tertiary referral centre. The children
included had a history of airway obstruction with
sleep-disordered breathing and recurrent episodes of
tonsillitis. Pre-operative studies included full blood
count and coagulation values. The patients with
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abnormal rates of blood count, coagulation values
or co-morbid situations were excluded. All patients
were operated on by the same surgeon to eliminate
operator differences using the cold dissection
method under general anaesthesia. Patients who
underwent other surgeries (e.g., adenoidectomy)
during the same operation were included. Only
bleeding attributable to tonsillectomy was con-
sidered to reflect post-operative haemorrhage. Post-
operatively, children were hospitalized from 8 to
24 hours. Patients were routinely examined before
they were discharged from hospital and one week
after surgery. Data were collected by individualized
follow-up, telephone interviews conducted with all
patients, and reference to our hospital database. We
checked all patient records, verified the data, and
ensured that our records were complete. We defined
primary haemorrhage as bleeding developing
within 24 hours after surgery; any later bleeding was
considered to reflect secondary haemorrhage. The
cold tonsillectomy technique has been standardized
globally. The tonsil was retracted medially using
a Clover forceps. An incision was created at the
anterior pillar near the upper pole. Extracapsular
dissection was performed from the superior position
to the root; the tonsil was then removed from the root
of the tongue using a wire sling. After dissection, the
tonsillar fossa was packed with wet gauze (soaked
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Figure 1
Z-shaped suture ligation: lower pole of the left tonsillar fossa.
The first leg commences behind the anterior plica (a) and
ends on the anterior side of the posterior plica (b). The second
leg commences behind the anterior plica (c) and ends on the
anterior side of the posterior plica (d). A z-shaped suture is
formed when points (a) and (d) are fixed

for about 3 minutes in normal saline) to establish
a degree of haemostasis allowing placement of
the z-shaped suture ligation. No other coagulation

Figure 2
Z-shaped suture ligation: lower pole of the left tonsillar fossa. A) The white arrow shows that the first leg commences behind the anterior
plica and ends on the anterior side of the posterior plica. B) Points (a) and (b) are the beginning and end of the first leg, respectively;
points (c) and (d) are the beginning and end of the second leg, respectively. The dark arrow shows the first leg of the z-shaped suture
that passes through the submucosa and the superficial muscular layer.
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technique was used to provide haemostasis in all
patients. Following tonsillectomy, two z-shaped
sutures were placed in the lower and upper poles.
Routinely, suturing commenced at the lower pole.
We used resorbable material (preferably 3.0 or
4.0 Vicryl, applied with the aid of a tapered 13-
or 17-mm-long needle). The first leg of the suture
commenced behind the anterior tonsillar plica and
ended on the anterior side of the posterior plica,
thus passing through both the submucosa and the
superficial muscular layer. This ensured vascular
ligation and fixation. The second leg of the suture
commenced at a point 5 or 10 mm distant from the
commencement of the first leg; both ends of the
suture were knotted. A similar suture was applied to
the upper pole (Figures 1 and 2). The needle should
not be passed deeper than the superficial muscular
layer because adjacent vital vascular structures may
be injured.

Statistical analysis and ethical statement

Descriptive ~ statistics (means and standard
deviations) were calculated using Windows
software (SPSS version 23; IBM Corp., Armonk,
NY, USA). A comparative data analysis was not
performed because of the study design. This study
was approved by the ethics committee of a tertiary
referral centre. Informed patient consent was not
required because of the retrospective nature of the
study.

Results

Of the 315 patients, 309 underwent bilateral and
six unilateral tonsillectomy, while 139 (44%) were
female and 176 (56%) male. The average age was
5.7 + 2.4 years (range, 2-14 years). Most patients
were under 8 years of age (n = 257, 81%). No
post-tonsillectomy haemorrhage developed in any
patient. The success rate of z-shaped suture ligation
of the tonsillar fossa in terms of the achievement
of early and late haemostasis was thus 100%. No
patient experienced any complication.

Discussion

Today, various surgical techniques, including
classic blunt dissection, guillotine excision, cryo-
surgery, coblation, ultrasonic removal, laser
removal, monopolar and bipolar dissection, and
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thermal welding tonsillectomy, are used to perform
this operation. The goals of using these different
tonsillectomy techniques are to find the ideal way
to minimize pain, to reduce peri-operative and post-
operative haemorrhage rates, and to ensure patient
comfort.”"” Although tonsillectomy techniques have
been evolving with the developing technology for
these purposes, the success and effectiveness of
older techniques are undeniable.
Post-tonsillectomy  bleeding remains the
most common and serious complication of the
tonsillectomy procedure.*'" Earlier studies, which
compared the use of techniques such as bipolar
diathermy and coblation with the cold dissection
technique, reported that the risk of post-operative
bleeding rose significantly with the bipolar dia-
thermy and coblation procedures.'*"* Shapiro et al."
compared cold dissection and coblation-assisted
adenotonsillectomy. The cold dissection technique
was associated with a shorter operative time and
better intra-operative haemostasis results.
Conventionally, suture ligation of the tonsillar
fossa has been used to ensure haemostasis for
more than a century.” Although, when considering
the literature, different suture and tie forms were
identified, no study emphasizing the comparison of
different suture techniques used in tonsillectomy
was encountered. For instance, Windfuhr et
al.'' compared the bleeding rates after bipolar
coagulation and suturing following tonsillectomy
performed by blunt dissection using scissors
and a rasp; the incidence of primary bleeding
did not differ between patients treated via either
haemostasis technique. The suture ligation type or
place was not defined in the study by the authors.
Similarly, in a population-based prospective study
of 4285 cold dissection tonsillectomy cases with
the suture ligation of bleeding points, the post-
operative bleeding was found to be 1.7%. As a
result, they emphasized that tonsillectomy plus
ligation had the lowest post-operative haemorrhage
risk. However, the study mentioned that only
bleeding point ligation had been used and no
specific suture or tie style had been pointed out. In
addition, Watson et al.'® conducted a randomized,
prospective study of over 1000 patients which
compared ligatures with diathermy. They found
no statistically significant difference between the
two techniques achieving adequate haemostasis
and post-operative haemorrhage rates. Similarly,
there was no explanation about the ligature type.
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In contrast, Senska et al.® retrospectively compared
data from 1000 patients in whom additionally two
chain-block sutures were placed in the (bilateral)
faucial pillars after completing haemostasis
with data from 1000 patients who underwent
tonsillectomy without suturing of the faucial
pillars. They used suture ligation and bipolar
diathermy for haemostasis in both groups, but they
sutured the faucial pillars in one group. The rate
of bleeding requiring second surgery was 2.0%
in the tonsillectomy group with suturing of the
faucial pillars, and 3.6% in the tonsillectomy group
without suturing. They noticed that suturing the
faucial pillars significantly reduced the incidence
of post-operative haemorrhage, but the operative
time increased by about 30%. However, they did
not define a specific suture in the tonsillar fossa for
primary haemostasis. Senska and colleagues only
added two chain-block sutures on both sides’ faucial
pillars after completing haemostasis. In the end, the
effectiveness of specific suture ligation applied in
the tonsillar fossa has not been evaluated before.
In general, the idea lying behind this study is to
report that the z-shaped suture ligation has no intra-
operative bleeding control fault or post-operative
haemorrhage problem and it is valuable to present
these initial findings, even though the study has no
control group.

Haemodynamic instability may occur after
minimal amounts of bleeding in the paediatric
population as a result of the fact that normal
physiological mechanisms are less adaptable to
rapid blood loss. Breakdown of these compensatory
mechanisms may be initiated by a smaller loss
than in adults.” So the amount of blood loss in
childhood is more important than in adults. Thus,
providing haemostasis accurately and minimizing
the amount of blood loss intra- and post-operatively
are more vital in childhood. There was no record
of complications caused by poor intra-operative
haemostasis or post-operative primary or secondary
haemorrhage in this study.

The rate of primary haemorrhage across all age
groups ranges from 0.3 to 12%, and that of secondary
haemorrhage from 0.6 to 7.7% after tonsillectomy.**
In the present study, simple z-shaped suture ligation
after cold dissection tonsillectomy has shown good
outcomes in achieving intraoperative haemostasis
and preventing post-operative primary and
secondary haemorrhage in all cases (primary and
secondary haemorrhage rates of 0%).
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To understand how z-shaped suture ligation
affords efficient haemostasis, it is necessary
to examine the anatomy of the tonsillar fossa.
The tonsillar arteries penetrate the pharyngeal
constrictor muscles and the tonsillar capsule and
then enter the tonsillar region vertically.”® During
cold tonsillectomy, the muscle layer surrounding
the tonsillar capsule and the vertical vascular
structures are inevitably damaged. The legs of the
z-shaped suture pass through soft tissues other than
the tonsillar capsule and the superficial muscular
layer. Therefore, vascular ligation and fixation
between both legs are ensured, provided that the
ends of the suture are knotted. In addition, such
suturing preserves the anterior and posterior pillars,
thus maintaining the functional anatomy.

The tonsillectomy technique chosen reflects the
preference of the surgeon. However, cold dissection
tonsillectomy followed by z-shaped suture ligation
is a preferred technique; only basic tools (a knife,
scissors, and dissectors and/or a snare) are required.
The procedure is inexpensive, simple, and easy to
learn and apply.

The strength of the present study is the assessment
of the effects of z-shaped suture ligation on post-
tonsillectomy bleeding control for the first time. The
main limitations of the study are its retrospective
nature and lack of a control group. Although there
is no control group, the results of specific z-shaped
suture ligation have shown smooth outcomes in
preventing post-operative haemorrhage when
compared with the results of other techniques and
suture types in the literature.

Conclusions

The principal feature of the z-shaped suture
placement is the ligation of vascular structures
that enter the tonsillar region vertically and thus
efficient haemostasis is provided. The technique
is inexpensive and does not require any additional
equipment. The technique is easy to learn and
apply; each suture can be placed in about 1 minute.
The technique preserves the anterior and posterior
pillars, thus retaining the functional anatomy. In
summary, z-shaped suture ligation of the tonsillar
fossa after cold dissection tonsillectomy is an
efficient and practical method to eliminate post-
operative haemorrhage risk after childhood
tonsillectomy (that might require surgical revision).
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