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ABSTRACT

Background: Head and Neck Lymphoedema (HNL) is debilitating to many domains of patients' structure and function, yet it is
the most poorly researched form of lymphoedema. This is due to the variety of signs and symptoms experienced by HNL patients,
and this makes it difficult to formulate standardized staging classifications and treatment algorithms. The lymphatic drainage
pathway within the head and neck is also highly variable. Currently, there is no gold standard therapy or treatment algorithm
for HNL. This leaves many patients with the burden of undergoing suboptimal and unverified treatment to varying degrees of
success.

Methods: A PRISMA 2020 checklist adherent systematic review was conducted. Medline-OVID was queried with keywords
based on HNL and its various management modalities. Title and abstract screening and subsequent full text screening were
undertaken by two independent reviewers.

Results: Thirty-seven studies encompassing a sample size of 1452 were discovered from 602 initial results. Overall, the evidence
base was weak with many case reports and studies. Complete Decongestive Therapy provided the largest and most consistent
data. Surgical methodologies appear to provide significant benefit when cases are selected carefully for appropriateness. Other
dermatological and pharmaceutical methods are promising but suffer from a lack of evidence.

Conclusion: The research base on HNL is limited by a lack of standardized severity scale, and the championing of such may

encourage higher quality studies to be undertaken.

1 | Introduction

Head and Neck Lymphoedema (HNL) is an increasingly prev-
alent yet largely undertreated sequela to head and neck cancer
management. It is estimated that between 80% and 91% of pa-
tients who undergo cancer treatment develop lymphoedema of
the head and neck [1-3]. This is in addition to rarer aetiologies of
HNL, such as Morbihan's disease and Kaposi's sarcoma, which
contribute further to the disease burden. Pain, disfigurement,
and reduction in range of motion are commonly experienced by

those with HNL. Additionally, internal lymphoedema causes
compression of the pharynx and larynx, resulting in compro-
mise of vital functions such as breathing and swallowing. In se-
vere cases, this obstruction can be fatal.

The greatest evidence base for management of HNL lies in
nonsurgical modalities such as complete decongestive therapy
(CDT) [4]. CDT is a management modality which focuses on four
main domains to reduce the functional impact and control the
complications associated with lymphoedema. The four domains
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are: compression, manual lymphatic drainage, exercise, and skin
care. The literature demonstrates that CDT does provide patients
with a modest improvement in swelling and restoration of func-
tion [5]. Nonetheless, CDT does not resolve the structural drain-
age deficit seen in lymphoedema. Given that lymphatic fluid is
produced constantly throughout the day, daily adherence to CDT
protocols is required by patients to prevent recurrence of swell-
ing and loss of function. Considering this, surgical options such
as lymphaticovenous anastomosis (LVA), vascularized lymph
node transfer (VLNT) and reductive excision are gaining popu-
larity in HNL due to their success in managing lymphoedema in
the limbs, as well as emerging evidence demonstrating radical
improvements in patients with HNL [6-10]. However, published
surgical case numbers are small with relatively short follow-up.
For example, whereas Ayestaray et al. demonstrate a marked re-
duction in facial volume of up to 14.8% post LVA, this is across a
cohort of four patients [11].

Appraising the efficacy of management modalities in HNL is
complicated by the sheer heterogeneity of the condition. HNL
affects multiple domains of patient function: vision, swallowing,
pain, breathing, and as such, amalgamating multiple data points
across multiple domains is challenging. This is compounded
further by the need for high-quality research examining the
breadth of management techniques, surgical and nonsurgical,

in a pathology that, until recently, was itself severely underdi-
agnosed [12].

A systematic review of HNL treatment was carried out by Tyker
et al. in 2019 [4]. Since this time, a greater volume of contem-
porary research has emerged, and an up to date synthesis of
the literature is proposed in this article. This systematic review
aims to present, qualitatively, the summation of research done
on head and neck lymphoedema management modalities. The
objective of this article is not only to consolidate heterogeneous
data but, more importantly, to highlight the specific challenges
encountered while attempting to arrive at a gold standard man-
agement protocol for HNL.

2 | Methods
2.1 | Study Identification

This systematic review adhered to the Preferred Reporting in
Systematic Review and Meta-Analysis (PRISMA) guidelines
[13] (Figure 1) and was listed prospectively on the International
Prospective Register of Systematic Reviews (PROSPERO).
PubMed, Cochrane Database, and Embase Library were
thoroughly searched from inception until September 2024.

[ Identification of new studies via databases and registers ] ( Identification of new studies via other methods J
—
5 Records removed before
= Records identified from*: screening: Records identified from:
= 3 Databases (n = 606) Duplicate records removed (n Citation searching (n = 8)
= =230) etc.
2
}
—
Records screened. Records excluded.
(n=376) (n=302)
' !
Reports sought for retrieval. Reports not retrieved. Reports sought for retrieval. S Reports not retrieved.
2 (n=72) (n=0) (n=8) (n=0)
&
: ' }
o
»
5165;’;)5 assessed for eligibility. gfg%r)ts assessed for eligibility. >
Reports excluded: Reports excluded:
(n=43) (n=0)
F——\
New studies included in review.
(n=29) P
2
=] From: Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD, et al. The
° PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ
= 2021;372:n71. doi: 10.1136/bmj.n71. For more information, visit: http://www.prisma-statement.org/
Total studies included in review.
(n=37)
—
FIGURE1 | PRISMA flow diagram demonstrating study inclusion. [Color figure can be viewed at wileyonlinelibrary.com]
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The following search terms were used: (“Head” OR “Neck”
OR “Laryn*” OR “Phary*” OR “Face” OR “Eyelid”) AND
(“Lymphed*”) AND (Complete Decongestive Thera* OR CDT
OR Manual Lymphatic Dra* OR MLD OR Surger* OR LVA OR
VNLT OR Liposuc* OR Exci* OR Kinesio Tap*). During the re-
view process, any relevant studies that were discovered were
also added manually. All papers were independently reviewed
by 2 investigators (RR and JL). Discrepancies that arose during
either the title and abstract screening or the full text review were
discussed and resolved.

2.2 | Study Inclusion

Inclusion criteria included the following: Clinical studies that
focused on the management of lymphoedema in the head and
neck region. All aetiologies of lymphoedema were included.
Studies that provided quantitative reports of any of the following
were included: patient demographics, location of lymphoedema,
etiology of lymphoedema, severity of lymphoedema prior to and
post treatment, a clear overview of treatment modality, and any
complications associated with the treatment modality. Due to
the limited research available in this area, case reports were in-
cluded in this synthesis. Review articles, editorials, and letters to
the editor were excluded since these were not primary research.
Conference presentations were excluded due to their lack of peer
review and methodological detail.

2.3 | Data Extraction

Data were extracted into data extraction tables, and the follow-
ing data were collated: author, year of publication, type of study,
country of study origin, number of patients, number within a
control group if applicable, etiology of lymphoedema, cancer
location if applicable, location of lymphoedema, proportion of
patients with internal versus external lymphoedema or both,
multiple assessments of the severity and impact of lymphoe-
dema including quality of life (QoL) measures, patient-reported
outcome measures (PROMs), specialist grading systems (e.g.,
MD Anderson Cancer Centre staging scale) and objective mea-
sures of lymphoedema (tape measures, imaging, bioelectrical
impedance). Although the retrieved data were heterogeneous,
minimal processing and cleaning was performed to preserve
the integrity of the original reports. For example, specific tumor
locations (e.g., lateral tongue SCC) were generalized to broader
anatomical categories as outlined in Table 2. Secondly, with re-
gard to seven- and ten-point facial volume complexes, the reports
provided pre-and post-intervention measurements for all seven
or 10 points. To better compare data, the percentage difference
in the sum of all the measurements is given in this review. Apart
from this, data were extracted as reported to allow for a com-
prehensive and inclusive description of the impact of treatment
modalities on patients.

2.4 | Quality Assessment

Multiple tools for quality assessment were used. For randomized
controlled trials, the Cochrane Risk of Bias (RoB) tool [14] was
used. For cohort studies, the National Institute of Health (NIH)

quality assessment tool [15] for observational cohort studies was
used. For case series and reports, the Joanna Briggs Institute [16]
case series assessment tool was used.

2.5 | Quantitative Analysis

Patient characteristics were provided as absolute and relative
frequencies with counts and percentages, respectively.

Many papers provided means, standard deviations, and confi-
dence intervals within their results. Where this data was not
provided and the appropriate prerequisite data were present,
for example raw data, sample sizes, the appropriate statistical
model was used to calculate means, standard deviations, and
confidence intervals. For example, in reports with a sample size
of less than 30, Student's ¢-distribution was used. For sample
sizes greater than 30, z-distribution was used.

Statistics were completed on RStudio v3.6.0 by RR.

3 | Results
3.1 | Literature Search

Of 606 initial results, 230 duplicates were removed and 376 un-
derwent title and abstract screening. Of these, 302 were excluded
and the remaining 74 qualified for full text review. A total of
37 papers were selected post full text review for data extraction
based on inclusion criteria (Figure 1).

3.2 | Study Characteristics

Studies were published between 2001 and 2023. Tables 1 and 2
highlight study and patient characteristics in detail. 30/37 pa-
pers were either case series or case reports, and most (28/37) ex-
amined nonsurgical management modalities.

3.3 | Quality Assessment
Bias assessment is provided in the tables below (Tables 3-5).

Overall risk of bias amongst the included studies was moderate.
Main sources of bias were found as the experimental rigor of stud-
ies increased. For example, most of the RCTs were not blinded
and contained missing data. Within cohort studies, outcome data
was often heterogeneous and difficult to compare; follow-up was
not consistent, and intervention modalities were not consistently
applied. Within case studies and series, clinicians who performed
the intervention were often the same as the authors of the re-
ports, introducing observer and reporting bias. This is in addition
to the intrinsic bias that a low sample size generates.

3.4 | Pooled Patient Demographics

Across the 37 studies (total n=1452), only 36 (n =1422) reported on
the sex of their patient population. Of these, 1078 patients (75.81%)
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TABLE1 | Included studies, level of evidence, and investigated management modality.

Authors Date Level of evidence n Management modality
Cinar [17] 2021 v 1 CDT

Crane [18] 2015 v 1 CDT

Kutlay [19] 2019 1Y% 2 CDT

Tacani [20] 2016 111 11 CDT

Deng [21] 2016 I 20 CDT

Pigott [22] 2018 111 10 CDT
Venchiarutti [23] 2023 111 100 CDT
Lemoine [24] 2023 11T 38 CDT

Smith [25] 2015 I 733 CDT

Doke [26] 2018 11 34 CDT

Piso [27] 2001 111 11 CDT
McLaughlin [28] 2020 I 9 CDT
Ozdemir [29] 2021 II 14 CDT

Yao [30] 2020 I 25 CDT

Atar [31] 2022 IT 30 Kinesio taping
Brake [32] 2014 111 9 Liposuction
Alamoudi [33] 2018 11 10 Liposuction
Hong [34] 2023 v 1 LVA
Inatomi [35] 2018 v 1 LVA

Hattori [36] 2021 v 1 LVA
Mihara [37] 2011 v 1 LVA
Ayestaray [11] 2013 v 4 LVA

Deng [38] 2021 11 11 Photobiomodulation
Tritter [39] 2020 111 7 Pneumatic garments
Gutierrez [40] 2020 111 205 Pneumatic garments
Shires [41] 2022 111 35 Pneumatic garments
Mayrovitz [42] 2017 11 44 Pneumatic garments
Ridner [43] 2021 I 19 Pneumatic garments
Micke [44] 2003 111 36 Selenium
Zimmermann [45] 2005 11 10 Selenium
Mangla [46] 2015 v 1 Surgical debulking
Sagili [47] 2013 v 3 Surgical debulking
Chalasani [48] 2010 111 9 Surgical debulking
Withey [49] 2001 v 1 Lymphatic flap
Zeng [50] 2023 v 2 Steroids
Li[51] 2023 v 2 Tofacitinib
Gurgenci [52] 2022 v 1 Hypertonic packs
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TABLE 2 | Demographic details of all included patients.

TABLE 2 | (Continued)

(N(studies)) (N(studies))
(N(patients)) (N(patients))
Number of patients 37 (1452) % LVA 0.55%
Age of patient 28 (1417) % Steroids 0.14%
Mean 54.5 % Tofacitinib 0.14%
SD 2.5 % Hypertonic pack 0.07%
Gender 36 (1422) % VLNT 0.07%
% Male 75.81% Abbreviations: CDT, complete decongestive therapy; LVA, lymphaticovenous
anastomosis; MD, Morbihan's disease; VLNT, vascularised lymph node transfer.
% Female 24.19%
Etiology of LE 37(1452) were male. Similarly, the average age of patients reported across 28
% Cancer management 98.83% studies (n=1417) was 54.5 (SD =2.4). The overwhelming majority,
98.83%, of patients measured across all 37 studies developed lymph-
% MD 0.96%
oedema secondary to cancer management. Notably, no reports of
% Kaposi's sarcoma 0.14% HNL developed due to primary aetiologies (e.g., Milroy Disease,
9% Pemetrexed 0.07% Lymphoede'ma tard?, Lymph9edema praecox) were found. In
the 24 studies that listed the site of cancer (n=1325), most were
Location of cancer 23 (1320) oropharyngeal cancer (32.08%), followed by intra-oral (26.78%) or
% Oropharynx 32.08% hypopharyngeal and laryngeal (20.98%) cancer. Anatomical loca-
tion of lymphoedema was quantified as the number of papers that
% Intra oral 26.87% mentioned a given location. Pan-facial lymphoedema was most
% Hypopharynx and 20.98% commonly reported across 17/30 papers, followed by eyelid (9/30)
larynx and submental (6/30) lymphoedema (Table 2).
% Thyroid 0.98%
% Salivary 0.75% 3.5 | Management Modalities
% Cutaneous 0.68% All papers (n=1452) reported management modalities. Most
% Nasopharynx 0.30% patients underwent Complete Decongestive Therapy (CDT)
(69.25%), followed by pneumatic compression garment use
% Other 17.36% (21.28%), with selenium supplementation, kinesio taping, li-
Location of LE (number 30 (NA) posuction, surgical debulking, photobiomodulation, LVA,
of mentions-not mutually massage therapy, steroid and tofacitinib use, hypertonic pack
exclusive) use, and vascularised lymph node transfer used sparingly
. (Table 2).
# Pan facial 17
# Eyelid 9
# Submental 6 4 | Outcome Analysis
# Submandibular 3 4.1 | Combined Physical Modality Treatments
# Neck 3 .
4.1.1 | Complete Decongestive Therapy
Intervention 37 (1452)
% CDT 69.25% CDT is a multi-modality intervention that combines Manual
Lymphatic Drainage (MLD) with exercises, compressive gar-
% Pneumatic garments 21.18% ment wear, exercise prescription, and skin care to assist in the
9% Selenium 3.16% return of lymph to the systemic circulation [17-30].
% Kinesio taping 2.06% There were 14 papers exploring CDT with a combined sam-
% Liposuction 1.64% ple size of 1009. Together, these studies captured the impact
. . of CDT on the following outcomes: MD Anderson Cancer
% Surgical debulking 0.89% Center Lymphoedema Stage, change in neck circumference
% Photobiomodulation 0.75% and facial volume, estimated using 7- and 10-point face mea-

(Continues)

surement complexes, pain scores, and head and neck range of
motion (RoM).
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TABLE 3 | Cochrane RoB evaluating risk of bias for included randomized controlled trials.
Study Q1 overall Q2 overall Q3 overall Q4 overall Q5 overall Overall RoB
Alamoudi [28] High Low Low High Some concerns ~ Some concerns
Atar [26] Low Low Low High Some concerns Low
McLaughlin [23] High Some concerns Some concerns High Some concerns High
Ozdemir [24] High Low High High Some concerns ~ Some concerns
Ridner [39] High Low Low High Some concerns ~ Some concerns
Yao [25] High Low Some concerns High Some concerns High
Zimmermann [41] High Low Low High Some concerns Some concerns

TABLE 4 | NIH cohort study risk of bias assessment tool for included cohort studies.
Study Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Q14
Brake [27] Y Y Y N N Y Y NA Y N N N Y Y
Chalasani [44] N N Y N N Y Y NA Y N N N Y Y
Deng [16] Y Y Y Y N Y N NA Y Y N N Y Y
Deng [53] Y Y Y Y Y Y Y NA Y Y N N Y Y
Doke [21] Y Y Y Y Y Y Y NA Y N N N Y Y
Gutierrez [36] Y Y Y Y Y Y Y NA Y N N N Y Y
Lemoine [19] Y Y Y N N N Y NA Y N N N Y Y
Mayrovitz [36] Y N Y Y Y N Y NA N Y N N Y Y
Micke [40] Y Y Y Y N Y Y NA Y N N N Y Y
Pigott [17] Y Y Y N N Y Y NA N N N N Y Y
Piso [22] Y Y Y Y Y Y Y NA Y N N N Y Y
Shires [37] Y N Y Y Y N Y NA N N N N Y Y
Smith [20] Y N Y N N Y Y NA Y N N N Y Y
Tacani [15] Y Y Y Y N Y Y NA Y N N N Y Y
Tritter [35] Y Y Y N N Y N NA Y N N N Y Y
Venchiarutti Y Y Y Y N N Y NA Y Y N N Y Y
(18]

4.1.2 | Complete Decongestive Therapy and MD Anderson
Cancer Centre Head and Neck Lymphoedema Stage

The MD Anderson Cancer Centre Head and Neck Lymphoedema
staging system is a verified tool for describing the phenotypic
severity of established lymphoedema of the Head and Neck
(Table 6) [53].

Five studies (n=2866) reported the number of their partici-
pants that reduced their MDACC head and neck lymphoedema
stage by at least one sub-stage (i.e., 1b to 1a) post complete
decongestive therapy with variable follow-up times. Within
these, Smith and colleagues' large cohort study demonstrated
that 439 of 733 patients improved at least one sub-stage in
their lymphoedema severity over a three-month period [25].
Likewise, the 2018 case series undertaken by Piggot et al.

demonstrated that 8 of the 10 subjects reduced their MDACC
lymphoedema stage by one sub-stage over five and a half
months of treatment. Ozdemir et al. conducted the larger of
two randomized controlled trials on CDT in head and neck
lymphoedema, comparing clinic-based to home-based head
and neck lymphoedema CDT. Five out of seven patients in the
clinic-based group saw a remission of their lymphoedema se-
verity, whereas two out of seven of the home-based patients
saw similar improvements. None of the seven patients in the
negative control group demonstrated any clinical improve-
ment in lymphoedema severity. Follow-up was at 4weeks.
Conversely, Venchiarutti's 2023 cohort study reported only
5 of its 60 patients reducing their lymphoedema stage, with
3 patients progressing in the severity of their lymphoedema.
No trends could be gleaned regarding the severity group that
benefitted most from CDT; however, it is worth noting that no
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TABLE 5 | JBIrisk assessment tool for case series and reports, assessment of included case series and case reports.

Study ID Q1 Q2 Q3 Q4 Q5 Q6 Q7 Qs Q9 Q10
Cinar [12] Y Y Y NA NA Y Y Y Y NA
Crane [13] Y Y Y NA NA Y Y Y Y NA
Kutlay [14] Y Y Y Y Y Y Y Y Y NA
Hong [29] Y Y Y NA NA Y Y Y Y NA
Inatomi [30] Y Y Y NA NA Y Y Y Y NA
Hattori [31] Y Y Y NA NA Y Y Y Y NA
Mihara [32] Y Y Y NA NA N Y Y Y NA
Ayestaray [33] Y Y Y N NA N Y Y Y NA
Zeng [46] Y Y N N NA Y Y Y Y NA
Mangla [42] Y Y N N NA Y Y Y Y NA
Sagili [43] Y Y N Y Y Y Y Y Y NA
Li [47] Y Y Y Y N Y Y Y Y NA
Gurgenci [48] Y Y Y Y N Y Y Y Y NA
Withey [45] Y Y Y Y Y Y Y Y Y NA

TABLE 6 | MD anderson cancer center head and neck lymphoedema
staging system.

Stage Description
0 No visible oedema but patient reports heaviness
la Soft visible oedema, no pitting and reversible
1b Soft pitting oedema, reversible
2 Firm pitting oedema, not

reversible, no tissue changes
3 Irreversible Tissue Changes

MDACC Stage 3 patients were included across the available
literature on CDT.

4.1.3 | The Impact of Complete Decongestive Therapy
on Face Complex Improvement

The face is highly compartmentalized, with multiple potential
spaces for oedema to develop compared to the limbs. Therefore,
developing a measurement system that tracks changes in facial
volume is complex. To achieve this, both 7- and 10-point facial
measurement complexes have been developed and are shown
below (Figures 2 and 3). The average percentage difference in
facial complex measurements after CDT is measured in 5 stud-
ies (n=99). Piso et al. 2001, eleven-patient cohort study demon-
strated the highest reduction in facial complex measurements
0f 9.66% (95% CI1=7.28%-12.04%) on average across all patients,
whereas the intervention arm of Yao's 2020 paper demonstrated
the most modest improvement in facial complex measurement
at 2.14% (95% C1=1.17%-3.11%). None of the papers reported an
increase in measurements.

. Mandible angle up to the outer corner of the eye;

. Mandible angle up to the inner corner of the eye;

. Mandible angles by the line between the lips;

. Lower implants of ear above the upper lip area;

. Lower implant of ear up to the mental protuberance;

. Lower implant of ear up to the mouth angle;

. Lower implants of ear by the lower mandible area;

. Mental protuberance up to the outer corner of the eye;
9. Mental protuberance up to the mandible angle;

10. Mental protuberance up to the nasal ala;

N oda W IN =

o2 B

FIGURE 2 | 10-point facial complex, courtesy Tacani et al.

4.1.4 | The Impact of Complete Decongestive Therapy
on Neck Circumference Reduction

Similar to the face complex, neck circumference complex is
measured at 2 or 3 set points and averaged into a composite mea-
sure. Five studies (n=183) reported on improvements in neck
circumference. Doke et al. (n = 34) demonstrated the greatest de-
crease in neck circumference of 38.4% (95% C1=37.13%-39.67%)
over 12months. Ozdemir et al. demonstrated the most variable
change in neck circumference. Their clinical CDT group experi-
enced an average increase in their neck circumference of 0.19%
on average (95% CI=—-26.3%-26.68%).
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FIGURE3 | 7-point facial complex, courtesy Ozdemir et al.

4.1.5 | Complete Decongestive Therapy
and Pain Scores

Only two studies on complete decongestive therapy (n=45) re-
ported improvements in pain scores out of 10. Tacani et al. [20]
reported an average improvement of 4.9 points, and Doke et al.
[26] reported a 3.1-point improvement.

4.1.6 | Functional Improvements With Complete
Decongestive Therapy

One case report (Crane 2015) and one cohort study (Doke 2018)
assessed disparate functional deficits within their respective pa-
tient populations. The patient in Crane's case report had main
functional issues of temporomandibular joint dysfunction and
neck flexion restriction due to swelling from their lymphoe-
dema. After completing the course of CDT, the active mandibu-
lar depression range of motion (ROM) improved 84% from 19 to
35mm. This is near the often quoted normal ROM of 35-45mm
and represents a significant regain of function [54].

The 34 patients in Doke's cohort study presented with cervi-
cal spine ROM deficit, which was measured by a maximal ac-
tive cervical ROM test. Prior to CDT, the patients collectively
had total left to right ROM of 98.2°, which improved by 49.9%
(SD=14.05%) to 147°. This represents a significant return of
neck ROM. Additionally, the Crane et al. group demonstrated
that deep neck flexor endurance time improved 76% from 13.3
to 23.4s.

4.1.7 | Complete Decongestive Therapy
for Morbihan's Disease

One case report (Cinar 2021) and one case series (Kutlay 2019)
examined the impact of CDT in resolving head and neck oedema
associated with Morbihan's Disease. The Cinar paper used a
similar 7-point facial complex and reported an 8.1% decrease in
total measurements across the complex. The Kutlay 2019 paper
examined two patients with Morbihan's Disease. However, their
assessment of the impact of CDT was not objective, simply re-
porting that there was a subjective improvement in swelling in
both patients.

4.1.8 | Kinesio Taping

Kinesio Taping (KT) is a method by which elastic Kinesio Tex
tapes of varying tensions are used to create positive pressure in
subdermal and subfascial compartments [31]. This facilitates
the drainage of fluid through both the lymphatic and systemic
circulations.

The RCT undertaken by Atar et al. in 2022 is the only research
that has evaluated the efficacy of KT as a standalone interven-
tion (n=30 intervention, 28 control). Participants either under-
went true or sham KT for 3weeks, and a comprehensive list of
objective parameters was measured at the end of the trial. Both
face circumference and 7-point face complex measurements
decreased modestly (approximately 1%) but with statistical sig-
nificance when preprocedure and control measurements were
compared. Furthermore, neck circumference reduced by a statis-
tically significant 5% when compared to preprocedure and to the
control group. MDACC staging also reduced by at least one stage
in 28/30 patients. Finally, functional measures and PROMs were
encouraging and significantly improved between the groups as
measured by the QoL Questionnaire for Head and Neck Cancer
[55]. Internal lymphoedema was unchanged as measured by the
Patterson Edema Scale.

4.1.9 | Pneumatic Compression Garments

Pneumatic compression garments are intended as an adjunct
within CDT, primarily to be used in reducing the self-care burden
in maintenance CDT [39-43]. Therefore, outcome measures re-
volved mainly around comfort and adherence rather than actual
improvement in lymphoedema. To this end, 5 papers (n=310)
examined the role of pneumatic compression garments in the
management of head and neck lymphoedema. Four of these
were cohort studies and one was a randomized controlled trial.
All studies utilized the Flexitouch Head and Neck system, a gar-
ment that fits over the face, head, and neck and applies pressure
to mimic home lymphatic drainage. The most commonly tracked
outcomes were subjective patient-reported outcomes on largely
proprietary, heterogeneous, and nonverified scales. The majority
of participants from all 5 studies agreed that they were likely to
adhere to these garments at home, given the comfort and ease of
use of the product. This was reflected globally in participant re-
sponses to individual questions regarding comfort and ease of use.

With the exception of the Shires 2022 paper, all papers re-
quired patients to wear pneumatic garments for at least 4 weeks
to determine the impact on lymphoedema. One such study
(Mayrovitz 2017) tracked facial measurements using the 7-point
facial complex and found a 1.18% (SD =1.23%) improvement in
facial volumes.

4.2 | Surgical Modalities
4.2.1 | Liposuction
The evidence base for liposuction in HNL is based entirely out

of two studies on separate populations out of a single center in
Canada [32, 33]. These are the cohort study undertaken by Brake
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et al. in 2014 and the randomized, nonblinded control trial by
Alamoudi et al. in 2018 (total n=29, intervention n=19). Both
papers examined the effect of liposuction on patients’ personal
impression of their new facial shape using the modified blepha-
roplasty outcome evaluation (MBOE) score, which is not explic-
itly validated in head and neck lymphoedema [33]. All patients in
both studies primarily had lymphoedema in the submental area
secondary to cancer management. Tissue from the submental
area was evacuated using standard liposuction technique with a
3mm Accelerator-3 liposuction cannula under local anesthetic.
Patients then completed the MBOE. Participants in the Brake
study experienced 13.6 points of improvement in the MBOE,
especially stating that their perception of their chin and confi-
dence in its aesthetics were much higher than they were pre-
operatively. This was echoed by the Alamoudi 2018 RCT where
not only did the intervention group demonstrate an average of
10.3 points of improvement from their preoperative score, but
this represented a significant difference from the control group
who simply underwent CDT and worsened on the MBOE by 0.5
points.

4.2.2 | Lymphaticovenous Anastomosis

Lymphaticovenous anastomosis (LVA) is a super-micro surgical
technique that physiologically improves lymphatic drainage by
bypassing areas with a drainage deficit through the anastomosis
of draining lymphatics to a nearby vein [11, 34-37].

The management of head and neck lymphoedema using LVA
was examined in 5 studies with a combined sample size of 8. Two
of these were case reports (total n=2) in patients with Morbius
Morbihan's Disease, and another three papers covered 6 patients
who developed HNL secondary to cancer management.

In patients with Morbius Morbihan's Disease, LVA was used
in both case studies to relieve severe eyelid lymphoedema that
restricted lid opening. Both procedures were performed under
local anesthetic and used preoperative ICG lymphangiogra-
phy to identify disruption in lymphatic architecture through
the detection of dermal backflow [34]. In the Hattori paper,
a single end-toto-end LVA was performed between a preau-
ricular lymph vessel and a nearby subcutaneous vein. Due to
increased fibrosis of lymphoedema, a concomitant blepharo-
plasty was also performed. The other paper, by Hong et al. per-
formed bilateral LVAs between preauricular lymph vessels.
Notably, on the left side, a venae commitantes of the trans-
verse facial artery was selected for anastomosis. Both papers
reported complete remission of swelling, without recurrence.
Hong et al. followed their patient up at 41 months, and Hattori
followed their patient up at 12months. Not only did both pa-
tients regain the ability to open their eyes, but the swelling
had also completely subsided with good functional as well as
aesthetic outcomes.

With regards to the cancer group, the Ayestaray et al. case se-
ries provided the greatest objective outcome data. This paper
demonstrated a pi-shaped LVA technique where the lymphatic
vessel is divided in two and anastomosed in an end-to-side
fashion along the lateral aspect of a nearby vein to bolster
drainage without impeding lymphatic flow. Improvement in

lymphoedema was tracked with a proprietary facial compos-
ite measure where the circumference of the head and neck
was measured at three set points and averaged. Additionally,
facial volumes were also tracked using a formula that incor-
porated the facial composite measure. Average reduction in
facial composite measures was 3.7% (SD =2.67%) representing
a nonsignificant reduction in facial oedema. A similar non-
significant reduction in facial volumes was also noted. The
remaining papers were both case studies. Inatomi et al. uti-
lized an end-to-side LVA to relieve severe lymphoedema, and
patients were able to return to normal ocular aperture post-
LVA. Mihara et al. demonstrated that their end-to-end LVA
can reduce buccal dermal thickness by 70% as measured ra-
diographically on CT, a modality not used by other studies in
the LVA category.

4.2.3 | Surgical Debulking

Debulking was utilized in one case report, one case series
(Sagili 2013, n=2) and one cohort study (Chalasani 2010, n=9)
over a total of 12 patients [46-48]. All patients had lymphoe-
dema within their eyelids. Etiology was varied: 7 patients had
Morbihan's Disease, 4 were postoncological treatment, and one
patient developed lymphoedema as a side effect of a chemo-
therapy agent—Pemetrexed. The only outcome measure un-
dertaken was clinician assessment of remaining lymphoedema
without the use of a clinician assessment score. In all cases, the
swelling from lymphoedema in the eyelids was resolved with
surgical debulking. No mention was made about functional im-
provement, and no comments were made about recurrence on
follow-up.

4.2.4 | Loco-Regional Lymph Node Flap

A single case report by Withey et al. in 2001 demonstrated the
first and only use of a loco-regional lymph node flap in partially
relieving lymphoedema for palliative reasons [49]. The case re-
volved around a 46-year-old male who had severe facial lymph-
oedema requiring tracheostomy and nasogastric tube insertion.
The patient was also effectively blind due to buccal and eyelid
lymphoedema. Failing conservative therapy, the patient under-
went a random pattern dermal flap containing axial supracla-
vicular lymphatics that were transferred to the cheek to improve
drainage. The patient was able to regain eye opening as a result
of the lymphatic reconstruction.

4.3 | Other Modalities

4.3.1 | Photobiomodulation

The use of Photobiomodulation (PBM) is proposed as a lymph-
oedema therapy by mitigating the release of proinflammatory
cytokines and by encouraging lymphangiogenesis [38].

Currently the Deng 2021 cohort study (n=11) is the only avail-
able literature on the use of PBM as an intervention for HNL.
Several assessment tools were utilized to gauge the efficacy of
PBM. The Head and Neck External Lymphoedema and Fibrosis
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Assessment Criteria (HN-LEF) measured the extent of exter-
nal lymphoedema, the Modified Patterson Scale measured the
severity of internal lymphoedema, and the HN-LEF Symptom
Inventory, LSIDS-HN, Neck Disability Index, and cervical
ROM all measured functional capacity. The trial demonstrated
statistically significant improvement in all these fields except
for internal lymphoedema. The number of sites with exter-
nal lymphoedema reduced by 33% (SD=6%), and the severity
of lymphoedema at these sites improved by 72% (SD =18%).
Patients also reported fewer and less severe symptoms such as
odynophagia and taste changes. Finally, the average range of
motion in the neck improved to statistical significance; forward
flexion and extension improved on average by 8° each.

4.3.2 | Selenium Use

Mechanistic evidence demonstrates that biological selenium in-
creases the activity of selenium-dependent antioxidant enzymes
such as glutathione peroxidase [44, 45]. The reduction of oxi-
dation within a lymphoedema context is linked to reduced in-
flammatory changes in static lymphatic fluid and thus reduced
fibrosis.

The use of Selenium as a biological agent was investigated in one
cohort study by Micke in 2003 (n=36) and one RCT (n=20, n=10
intervention) by Zimmerman in 2005. Both cohorts were exclu-
sively patients who developed lymphoedema after cancer man-
agement. In the Micke 2003 study, a variety of scoring systems for
internal and external lymphoedema as well as quality of life were
used. These included Miller classifications, Foldi and Foldi classi-
fication, and the LENT SOMA system. Ultimately, statistically sig-
nificant results were only observed in quality-of-life measures, with
no significant difference in internal or external lymphoedema.

The remaining Zimmerman RCT utilized tape measurements
to demonstrate a significant reduction of lymphoedema in the
group treated with sodium selenite (n =10) compared to the pla-
cebo group (n=10) after 1week postoperatively. However, in-
tergroup differences were nonsignificant at 2weeks, which was
reported to be due to physiological subsidence of oedema in the
placebo group.

4.3.3 | Miscellaneous

The remaining studies (2 case series and 1 case report, total
n=>5) on the management of HNL covered using hypertonic
packing, corticosteroids, and the biological agent Tofacitinib
to manage lymphoedema in patients who failed CDT and were
not suitable for lymphoedema surgery [50-52]. Gurgenci et al.
utilized sodium carbonate packs four hourly in a patient whose
periorbital lymphoedema was refractory to CDT. The author re-
ported that after 2weeks of packing the patient was able to open
their eyes for the first time since the development of severe HNL.
Zeng et al. described two cases of Kaposi's sarcoma secondary
to AIDS resulting in periorbital lymphoedema. They reported
the use of corticosteroids was only partially successful. One of
the two patients experienced resolution of their lymphoedema
whereas the other passed away before resolution could be exam-
ined. Li et al. case series followed two patients with Morbihan's

disease whose eyelid lymphoedema was treated with Tofacitinib
to good effect in both patients. Swelling was reduced to premor-
bid levels in both patients.

5 | Discussion

This systematic review presents the breadth of available infor-
mation pertaining to the methodology and assessment of effi-
cacy of the management modalities available for head and neck
lymphoedema. With the inclusion of 37 papers encompassing a
combined sample size of 1452, it represents the largest and most
comprehensive analysis of the available evidence to date.

Most patients were male and middle aged, with the overwhelming
majority of patients developing lymphoedema secondary to head
and neck cancer management. This is consistent with the etiology
of head and neck cancer, which seems to predominate within mid-
dle aged males. Additionally, anatomical locations of cancer were
most frequently oral and oropharyngeal, which was also in keep-
ing with epidemiological studies on head and neck cancers [56].

Overall, 12 separate management modalities were discovered.
This lends weight to the notion that the management of head
and neck lymphoedema is heterogeneous with no consensus on
gold standard management.

Nonetheless, data on CDT was the most abundant and objective.
Patients undergoing CDT for HNL saw consistent reductions in
their MDACC HNL Stage as well as 7 and 10 point facial compos-
ite measurements. Of note, the Smith et al. paper demonstrated
that 439 out of their 733 patients reduced their lymphoedema
stage. This sample included many patients in Stage 2, suggest-
ing that CDT reduced lymphoedema severity even when fibrotic
changes had begun to occur. The effect of CDT on facial com-
posite measurements was also consistently positive but variable
in magnitude of improvement, ranging from 2.14% to 9.66%.
With regard to other measured outcomes, neck circumference
does not seem to significantly reduce even in the acute phase of
CDT, and pain scoring demonstrates moderate improvement but
is only reported across two studies.

Although these data are generally encouraging, they may be
influenced by several sources of bias and inaccuracy. First is
the potential for inaccuracy with facial complex measurement.
Tape measurements rely on the accuracy of the investigator to
measure contoured surfaces with a straight measuring tape.
Additionally, patients are required to maintain a consistent head
position throughout the measurement. Inter-patient consistency
is also necessary. When several point-to-point measures are
combined, small human errors across individual points may be
compounded and become a source of inaccuracy in reporting.
Furthermore, interviewing patients on pain scores after per-
forming a purportedly therapeutic intervention introduces the
potential for social desirability bias, where patients may feel ob-
ligated to report lower pain scores.

Ultimately, the largest barrier that patients experience with
complete decongestive therapy is the necessity for daily adher-
ence. This is echoed in the 2016 paper by Deng et al. demonstrat-
ing that the cognitive and time burden of CDT was a consistent
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and salient detractor from patient compliance [21]. Therefore,
the overall efficacy of CDT as it is currently practiced can be
described as variable, modest, and associated with barriers to
treatment adherence.

To this end, the efficacy and objectivity of CDT may be im-
proved by the adjunct use of ICG lymphography [57, 58]. Since
ICG and near infrared lymph node mapping can visualize the
flow through lymphatic channels in real time, visualizing the
immediate effect of MLD to distribute lymph past points of
blockage may prove helpful in increasing the precision of MLD.
Furthermore, therapy may be targeted to the individual and
treatment response, and the requirement for adjunctive thera-
pies could be assessed in real time—potentially increasing the
individual efficacy of CDT. Current evidence on this is nascent
but does demonstrate a proof of concept [59, 60].

Furthermore, the examined literature shows that pneumatic
compression garments and kinesio taping may assist in reduc-
ing the burden of daily adherence to CDT. Early data on pneu-
matic compression garments suggest that patients report that
these garments are comfortable, easy to operate, and result in
a subjective reduction in swelling for patients with both long-
and short-term use, particularly in the maintenance phase of
CDT. Additionally, kinesio taping demonstrates, in the only
true blinded randomized control trial seen in this review, that it
can be used to facilitate modest yet significant improvements in
lymphoedema burden.

With regards to surgical management modalities, liposuction
demonstrates promise for improving the appearance and func-
tional burden of lymphoedema. However, neither of the papers
on liposuction presents follow-up data on their patients to track
recurrence beyond the reported period of 6 months.

The available literature on LVA is sparse and low powered.
Nonetheless, each case on LVA seems to demonstrate beneficial
improvements for carefully selected patients whose lymphoe-
dema is severe yet confined to a single area. For example, LVA is
able to resolve intractable and severe swelling in the eyelids or in
the cheek. Conversely, there are no reports of LVA being used to
resolve diffuse and widespread pan-facial or whole neck lymph-
oedema. This is potentially due to the necessity for accurate
identification of the exact area of lymphatic insufficiency such
that it can be bypassed with an LVA [61]. Owing to the complex
and heterogeneous lymphatic organization in the head and neck
and that widespread lymphoedema can block a potentially large
area of lymphatic drainage from the face [62], LVA may show
therapeutic benefit in select head and neck lymphoedema cases.
So far, it has been used largely to treat cases of Morbus Morbihan
disease successfully where patients present with lymphoedema
confined to the eyelids [63]. However, there is no long-term data
on the patency rate for LVA and whether there is recurrence.

Surgical debulking is also prevalent in cases of lymphoedema
confined to the eyelids. Conventional understanding of surgi-
cal management of lymphoedema follows that simply excising
lymphoedematous tissue without ways of restoring the drainage
deficit will lead to recurrence [64]. However, in most debulking
cases, such as those reported by Chalasani et al. patients are fol-
lowed up with no mention of recurrence. This could potentially

be due to the fact that most patients who undergo excision have
lymphoedema as a result of Morbihan's Disease. In Morbihan's
Disease, instead of an upstream lymphatic disruption causing
an accumulation of lymph, lymph vessels themselves lose their
integrity and become more permeable [63]. Therefore, it is un-
derstandable that removing tissue including the lymphatic vascu-
lature could provide a permanent solution to Morbihan's Disease
lymphoedema. In order to see long-term results in lymphoedema
resultant from cancer therapy, debulking may be required to be
combined with physiological surgery (LVA/VLNT) and CDT.

This systematic review has demonstrated the disparity between
the various assessment and management modalities for HNL
with insufficient evidence to provide a consensus for gold stan-
dard assessment and intervention [65]. This is a significant barrier
to undertaking replicable and comparable research in head and
neck lymphoedema. Not only are there many domains of struc-
ture and function that are impacted by lymphoedema, such as
swelling, range of motion, phonation, and swallowing, as well as
psychosocial considerations, each of these domains does not seem
to have unified severity assessment criteria. For example, within
the studies in this paper, external lymphoedema severity includes
assessment that utilizes the following tools: 7-point facial com-
posite, 10-point facial composite, volumetric analysis, and CT and
MR dermal thickness measurements. This trend holds true for
most domains, with each domain at times using proprietary and
nonstandardized scales to quantify improvement. Since a true
measure of the effect of an intervention relies on standardization
and repeatability, utilizing outcome measures that are standard-
ized within the HNL cohort can contribute to the production of
higher quality research in HNL management. This is currently
being attempted with the introduction of the Assessment of
Lymphoedema of the Head and Neck (ALOHA) [66] measure as
well as the Head and Neck Lymphoedema and Fibrosis (HN- LEF)
[65, 67] criteria which amalgamate objective and patient-reported
outcomes. As such, the use of one of these criteria may assist in
standardizing severity measurement and quantifying the effect of
different management modalities. The development of 3D volu-
metric measurement software and scanning devices is likely to
improve the accuracy in detecting the more subtle changes from
treatment intervention in the future if the high costs of these de-
vices to healthcare systems can be surmounted.

Beyond this, another weakness of this review was the paucity of
high-quality data resulting in potential inaccuracy of narrative
and statistical conclusions drawn. Furthermore, as many stud-
ies reported raw data, this review was required to process this
data to generate percentages, means, and standard deviations.
This may have been done in ways that the authors of the original
papers did not intend. As mentioned earlier, the standardization
of outcome measures may encourage more randomized con-
trolled clinical studies to be undertaken, resulting in a stronger
research base permissive of more robust statistical analysis.

6 | Conclusion

Lymphoedema in the head and neck is especially debilitating
due to the range of deficits that it can cause. As such, it is im-
perative that data demonstrating the efficacy of treatment mo-
dalities in relieving the burden of this disease are investigated
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with future research. However, the variety of problems caused
by lymphoedema of the head and neck also results in hetero-
geneous and scattered methods of quantifying the efficacy of
lymphoedema management modalities. The current research
demonstrates that CDT, while cumbersome for patients, is most
consistently effective and may be bolstered by adjuvant pneu-
matic compression garments and Kinesio Taping. Furthermore,
interventions such as LVA and reductive surgery have been used
to improve focal lymphoedema of specific aetiologies. With the
development of more standardized classifications and outcome
measures, this could allow more robust study methodology to
provide more robust data on treatment efficacy.
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