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1 | INTRODUCTION

espite contemporary advances in non-surgical

treatment modalities of laryngeal cancer, total

laryngectomy remains a mainstay option for
patients with advanced tumors, persistent or recurrent
disease, and non-functional larynges. Of the complic-

ations inherent to the procedure, pharyngocutaneous
fistula (PCF) and salivary leak carry significant risk

Abstract

Objective: We aimed to determine whether securing Jackson-Pratt (JP)
drains with suture both internally and externally (IE) vs. externally
only (EO) after total laryngectomy affects drain migration and
incidence or rate of postoperative complications.

Study Design: Retrospective chart review.

Setting: Single institution urban tertiary care center.

Methods: Fifty-three patients who underwent total laryngectomy were
reviewed retrospectively and categorized as IE or EO. Post-operative
esophagograms were reviewed by 12 non-affiliated Otolaryngologists.
Drain displacement, post-operative complication rates and time to
detection of complication were compared.

Results: Fewer radiographs (20.7%) were designated as "displaced" in
the IE group compared to the EO group (30.4%) (p = 0.05). There was
no difference in complication rates or median time to detect salivary
leaks between the two groups.

Conclusion: The utilization of an internal suture technique to secure
surgical drains following total laryngectomy was associated with a
decreased rate of drain migration. However, drain migration did not
appear to affect complication rates or timing of detection of a salivary
leak.
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of morbidity and mortality.(1) The placement of
closed drainage systems within the operative field
aims to promote egress of fluid from the surgical
bed.(2) Additionally, the monitoring of drain
output provides insight to the healing process, as
changes in the quality and quantity often herald the
development of complications, such as hematoma
or chyle or salivary leak.

It is our institutional practice to place closed jackson
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Pratt (JP) drain systems in proximity to the
pharyngeal closure after a total laryngectomy and
maintain its presence until esophagograms are
obtained on postoperative day 7. The rationale is to
egress fluid to promote healing and provide an
internal monitor following the initiation of oral
feeding. Further, the retainment of this drain can
serve as the initial treatment of any salivary or
chylous leak that develops. Traditionally, the drains
have been sutured to the skin only, to keep them
from getting dislodged. However, a larger operation
(such as a total laryngectomy), creates a larger
surgical basin, which potentially leaves more room
for the drain to move and migrate from the initial
placement site. Hence, some of our faculty started
securing the post-laryngectomy drains internally to
decrease that possibility.

Herein, we aimed to determine whether securing
Jackson-Pratt (JP) drains with suture externally only
(EO) vs. both internally and externally (IE) after
total laryngectomy affects surgical drain migration
rates. Secondarily, this study analyzed whether
internally securing the drains impacts the incidence

or detection of postoperative complications
including PCF.
2 | METHODS

This study was reviewed and approved by the
Cooper University Hospital Institutional Review
Board (IRB) and written/verbal consent was
obtained for all study subject prior to research
activity. The investigators retrospectively reviewed
all patients who underwent total laryngectomy at
our academic tertiary-care institution from 2014 to
2019. All the surgeries were done by our two
fellowship trained Head and Neck Surgeons. The
study cohort included all patients who underwent
primary neopharyngeal closure, had a postoperative
esophagogram study, and were over the age of 18.
Subjects who underwent free or pedicled flap
reconstruction or had follow-up of less than three
months duration were excluded from the study
sample. The primary outcome of interest was the
difference in the rates of surgical drain displacement
from the neopharyngeal bed between the two
techniques (EO vs IE). Secondary endpoints of
interest were the differences in both the incidence
and timing until detection of post-operative compli-

cations. Predictors analyzed included various
demographic (age, gender, BMI), treatment (prior
radiation, prior chemotherapy, attending surgeon,
EO vs IE, complications), and time (duration from
surgery to complication, duration to esophagogram,
length of postoperative admission) variables. Each
subject’s electronic medical records were indepen-
dently reviewed, and data was extracted into a
secure study database.

Every patient underwent a T-shaped or linear
primary pharyngeal mucosal closure using a
running Connell stitch and Lembert sutures
followed by select muscular reinforcement sutures
and appropriate inferior and lateral myotomies.
One to four suction drains were placed: one in
each lateral neck gutter and one or two over the
midline nasopharyngeal closure. In the IE group,
3-0 vicryl interrupted sutures were used to loosely
secure the drain over the pharyngeal closure to the
adjacent constrictor muscles (Figure 1). All drains
were then externally secured using 4-0 nylon or
prolene sutures in the standard roman sandal
fashion. All incisions were closed in a multi-layer
fashion with absorbable stitches and/or skin staples.
Scout radiographs from post-operative esophagogr-
ams were collected and de-identified for each
subject. To determine if drains were displaced, the
radiograph images were sent to 12 board-certified
otolaryngologists at four, non-affiliated, tertiary
care centers in our region as a blinded survey. Each
reviewer was asked to score the position of the
drain in the image as “non-displaced,” “displaced,”
or “cannot be determined” in relation to the
pharyngeal closure site. Example radiographics of
subjects receiving scores of “displaced” and “not
displaced” are shown in (Figure 2). The scores
from each reviewer were collected and secondarily
compiled as total counts for each subject.
Descriptive statistics were calculated for the cohort.
Signed ranks sums testing was used to estimate the
difference in rates of displacement between the EO
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and IE groups. Chi square, Fishers Exact, and Mann
Whitney U testing was performed to analyze
differences in postoperative complication incidence
and time to detection amongst the two groups. A
two-sided critical value of p < 0.05 was used to
define significance. All statistical analysis was
conducted wusing SPSS (IBM SPSS Statistics
Software, Version 27.0. Armonk, NY, USA).

Figure Legend

Figure 1. Scout x-ray captured during barium
swallow study demonstrating position of Jackson
Pratt (JP) drains. Left image shows JP-drains
frequently designated as “not displaced”. Right
image shows JP-drains frequently designated as
“displaced”.

Figure 1: The left image shows a scout radiograph
following total laryngectomy with non-displaced JP
drains (red arrows). The right image shows a scout

radiograph  following
displaced JP drains.

total laryngectomy with

Figure 2. Jackson Pratt (JP) drains with internal
suture. 3-0 Vicryl interrupted suture loosely
securing the drains to overlying constrictor muscles

Yekaterina Koshkareva ET AL.

Figure 2: Bilateral JP drains with internal sutures
secured to the strap muscles following total
laryngectomy.

3 | RESULTS

In total, 53 subjects were included in the study
cohort. Twenty-eight (53%) had drains secured EO
and 25 (47%) had drains secured IE. There were no
differences in patient age, gender, BMI, or prior
radiation therapy between the two groups. Cohort
characteristics are summarized in Table 1.

Table 1. Cohort characteristics demonstrating
median age, gender, mean BMI, and history of prior
radiation. Cohort characteristics are stratified by
use of suture externally only or both internally and
externally.

Patient External |Internal and Total

c:ﬂ':;temﬁc Ouly (EO) | External (IE) | P value (n0=353)
n=28 |(@n=25

Age, median 62.6 65.3 0.32 -

Gender — male 19 17 0.99 37

BMI, mean 233 24.5 0.55 -

Prior Radiation (%) | 10(36) | 5(20) 0.24 15(28)

Twelve board-certified physicians completed the
survey. Fewer radiographs (20.7%; [95CI:10.4-30.9])
were designated as “displaced” in the IE group
compared to the EO group (30.4%; [95CI:3.4-37.3])
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(p = 0.05). Similarly, 61.9% of subjects were
designated as ‘“non-displaced” in the IE group
compared to 44.9% in the EO group (p = 0.003).
The median time from surgery to esophagogram
was 7 days for both groups between the two groups
(p=0.52). Table 2 illustrates the difference in drain
displacement between the two groups.

Table 2. Comparison of proportions of radiographs
designated as “displaced” or “not displaced”
between drains sutured externally only and both
internally and externally.

External Only (93% | Internal and External | P value
§)] (95% CD)
(n=28) (n=125)

Displaced, % 30.36% (23.42-37.30) | 20.67%(10.35-30.99) | 0.05

Non-displaced, % | 44.94% (36.76-33.12) | 61.99% (54.07-69.91) | 0.003

Seventeen patients experienced postoperative
complications: pharyngeal leak (n=14), wound
dehiscence (n=2), and wound infection (n=1).
There was no significant difference in the rate of
complications between the EO (36%) and IE (28%)
groups (p = 0.572). Salivary leak developed in nine
and five patients in the EO and IE groups,
respectively (p = 0.365). There was no difference
in the median time to detect salivary leak (7 days)
in either group. Table 3 summarized complications
between the two groups.

When comparing subjects with complications to
those without, no difference was observed in the
distribution of displaced drains (p = 0.583).

Table 3. Comparison of rates of total complications,
salivary leak, wound dehiscence, and infection
between drains sutured externally only and both
internally and externally.

Complication External Internal and | P value

Only (EO) External (IE)

(n=28) (n=25)

Total Complications | 10 7 0.572
Salivary Leak 9 5 0.365°
Wound Dehiscence |1 0 -
Infection 0 2 0.218*
*Fishers Exact Test

4 | DISCUSSION

This study aimed to determine the efficacy and
utility of internally securing surgical drains with
suture following a total laryngectomy. It was
hypothesized that suturing drains internally at the
neopharyngeal closure site would lead to lower
rates of displacement, which would secondarily
impact both the timing of detection and incidence
of complications including PCF.

The results of our blinded radiographic analysis
demonstrate that internally securing surgical drains
reduces the rate of displacement from the
neopharyngeal closure bed. Nearly 62% of drains
were designated “non-displaced” when internally
secured, compared to only 45% when only
externally secured (p = 0.003). This data shows that
the internal suture technique is efficacious in
maintaining the drain in its intended position.
Surgical drain placement at the time of surgery is a
common practice that promotes wound healing by
limiting fluid accumulation and enhancing the local
environment.(3) Successful drain function relies on
proper positioning and various studies have investig
-ated differences in drain securing techniques.
Heskin et al. demonstrated superior drain fixation
with the external centurion sandal method compared
to the double and multiple loop techniques.(4)
Others propose the use of additional external
sutures to prevent displacement.(5),(6) To the
author’s knowledge, our investigation is the first to
propose the efficacy of an internal securement
technique in the head and neck region.
Pharyngocutaneous fistula is a major complication
of total laryngectomy with catastrophic potential
and significant impact on patients' morbidity, length
of stay, and healthcare costs.(7) Prior radiation
therapy, hypothyroidism, and poor nutritional status
have been proposed as risk factors for fistula
development.(8),(9),(10),(11) We hypothesized that
drain migration from the pharyngeal closure bed
would impact PCF formation or detection. Our
analysis showed no difference in the incidence of
complications between the EO and IE groups.
Similarly, there was no difference in the time to
detection between the two groups. These trends
prompt additional inquiry into the clinical utility of
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internal suturing technique, as our smaller sample
size prohibits definite conclusions. The rate of
PCF development in our cohort was consistent
with current ranges of 15-25% for upfront and
salvage laryngectomies. Without an established
intervention effect size, a high-fidelity sample size
estimation could not be calculated. In a post-hoc
exercise using a relative effect of 10% risk
reduction, power of 80%, and alpha of 0.05, 248
patients would need to be enrolled in each arm of a
two-sample study to achieve adequate power.
Pharyngeal closure techniques have been the
subject of investigation with conflicting results to
date. Avci et al. demonstrated decreased rates of
PCF while using a modified continuous Connell
suture compared to interrupted submucosal suture
for pharyngeal mucosal closure.(12) Deniz et al.
concluded that a vertical closure with a Cushing
type continuous suture may be more successful
than a T shaped closure with interrupted sutures.
(13) Adjunctive interventions including bolstering
the suture line with fibrin sealant has been
proposed to improve pharyngotomy closure
success; however, our own institutional analysis
refuted this notion.(14),(15) There are certain
limitations to our analysis. The aforementioned
sample size was restricted by the retrospective
nature of the review. With few occurrences of the
secondary outcomes, this data should serve as
foundation for larger or multi-institutional studies
aimed to investigate relevant clinical implications.

5 | CONCLUSION

This study aimed to determine the efficacy and
utility of internally securing surgical drains with
suture following a total laryngectomy. The utiliza-

tion of an internal suture technique to secure
surgical drains following total laryngectomy was
associated with a decreased rate of drain migration

from the pharyngeal closure site. However, there
were no differences in the incidence or detection
of post-operative complications amongst the EO
and IE groups. Studies encompassing larger
cohorts are warranted to further investigate the
relationship between drain placement and post-
operative complications.

Yekaterina Koshkareva ET AL.
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