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Abstract
Objective: Neck dissections are surgical interventions where lymph nodes from specific areas of the
neck, together with non-lymphatic structures – sternocleidomastoid muscle, internal jugular vein and
accessory nerve are removed. Important anatomical structures could be damaged during the surgery,
causing postoperative complications associated with impaired function of the musculoskeletal system
of the shoulder.
The aim of the present study is to determine the degree of impairment in shoulder movements (motor
function), depending on the volume of surgery in neck dissection.
Methods: Constant Shoulder Score (CSS) was used to evaluate the motor function of the operated
patients. The results obtained were analyzed by SPSS Vers23.0.
Results: A statistically significant difference was found F (2,65) = 167,733, p< 0.001, for the motor
function of the shoulder in the three groups of neck dissection. A Tukey post hoc test was conducted to
show that the arithmetic mean of the CS scale for radical neck dissection (RND) (X = 42.90) was
statistically significantly different from the arithmetic mean of the supraomohyoid neck dissection
(SOHND) groups (X = 66.50) and selective neck dissection (SND) (X = 67.14). The SOHND group
was not statistically significantly different from the SND group.
Conclusion: Analysis of the motor function of the shoulder shows its involvement in all neck
dissections. At the 6th month postoperatively, a pronounced morbidity in all patients was determined
following neck dissection.
Keywords: Active range of motion (AROM), neck dissection, shoulder syndrome, postoperative
consequences
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Introduction
In the second half of the nineteenth century, neck dissections are proposed as surgical
procedures aiming the removal of regional lymph nodes in the cervical region due to
malignancies of the head and neck. In 1888 Franciszek Jawdynski described in detail the enbloc resection of the cervical metastatic mass [1, 2]. In 1905 George Crile reported the
management of 105 patients diagnosed with head and neck cancer and 121 radical neck
dissections [3]. In 1952, Osvaldo Suarez proposed some modified techniques for the
preservation of nymph structures. He calls this surgical procedure "functional" or
"conservative" neck dissection [4, 5].
Neck dissections are surgical interventions where lymph nodes from specific areas of the
neck, together with non-lymphatic structures – sternocleidomastoid muscle, internal jugular
vein and accessory nerve are removed. Important anatomical structures could be damaged
during the surgery, causing postoperative complications associated with various impaired
function [6, 7, 8, 9]. The assessment and analysis of the postoperative outcomes are primarily
defined as complications in specific target structures – nerves [10, 11], blood vessels [12, 13, 14],
as well as overall assessment of chronic morbidity [15].
Shoulder/Humeral disorders. Chronic humeral morbidity is considered to be an inevitable
consequence in the surgical treatment of cervical metastases [16]. Ewing and Martin in 1952
[17]
described for first time the postoperative morbidity after neck dissection. Nahum et al. [18]
introduce the term “shoulder syndrome” to describe its clinical presentation characterized by
pain, limited abduction in the shoulder joint, anatomical deformities of the scapula. If the
accessory nerve (motor nerve) is resected denervation of the supplied muscles is observed
(sternocleidomastoid muscle and trapezius). The paralysis of trapezoid muscle results in
lateral displacement and lateral rotation of the scapula (Figure 1) [19].
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Restrictions in the degree of mobility is mainly related to
impaired abduction and anteroflexia in the shoulder joint [20,
21]
.

Fig 1: Lateral displacement and lateral rotation of the scapula (по
H. R. Krause, 1992)

Partial preservation of the function of m. trapecius after
resection of the spinal accessory nerve, is due to its double
innervation from the cervical plexus, found in 18% of the
cases (18).
Despite preservation of the accessory nerve in neck
dissections, patients complain of "shoulder syndrome". Sist
et al. [22] suggest that this is due to neuropraxia of the nerve.
The purpose of the present study is to determine the degree
of postoperative shoulder morbidity, depending on the
volume (type) of the neck dissection in patients with
malignancies in the maxillofacial and cervical areas.
Materials and methods
Patients. Patients diagnosed of cervical metastases die to
malignant tumors in the maxillofacial and cervical areas
were examined. The study was conducted in the period 2016
- 2019 in Maxillofacial surgery clinic, Alexandrovska
Hospital. The following were selected as exclusion criteria
in the selection of patients: previous radiotherapy, additional
diseases of the musculoskeletal system. All patients
completed informed consent prior participation in this study.
Methods. Impaired shoulder function after neck surgery was
evaluated by Constant Shoulder Score (CSS), as it is
considered gold standard in Europe [23]. It is composed of 4
parts: first part - PAIN - reported (evaluated) by the patient
and scored with a maximum value of 15 points; second part
- Daily Activity - reported by the patient and scored with a
maximum value of 20 points; the third part - MOBILITY
RATES - evaluated by the clinician and scored with a
maximum of 40 points (Figure. 2); the fourth part - POWER
- evaluated by the clinician and scored with a maximum of
25 points (Figure. 3). A fully functioning arm has a higher
value on the scale, with a maximum score of 100. The
values obtained are grouped into four stages.: poor
functioning – less than 30 points, limited functioning – 30 to
39 points, good functioning – 40–59 points, very good
functioning – 60–69 points, excellent functioning over 70
points.

Fig 2: Degree of mobility in articulatio humeri: 1 – anterior
flexion, 2 – lateral elevation, 3 – external rotation, 4 – internal
rotation

Fig 3: Measurement of abduction force by an isometric
tensiometer

Statistical analysis
The statistical analysis is conducted via SPSS Vers23.0. A
significance level that rejects the null hypothesis is assumed
to be α = 0.05.
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Descriptive statistics represent the measures of the central
distribution trend and the scattering of variables.
Comparative deductive statistics
Parametric statistical tests
One-way ANOVA - ANOVA.
Levene dispersion homogeneity test.
Tests for stability of equality of arithmetic means - BrownForsyte, Welch.
Results
Sixty eight patients with neck dissections were examined.
The cohort is represented by 25 women and 43 men, with a
mean age of 61.18 years (SD 13.66). Radical neck
dissection (RND) was performed in 31 patients,
suprachomichioid neck dissection (SOHND) was performed
in 30 patients and selective neck dissection (SND) in 7
patients.

Evaluation of the shoulder function. Preoperatively, high
levels of functional activity of the shoulder girdle were
recorded in all patients.
Significant deviations in the function of the shoulder were
observed six months postoperatively: SOHND – X=66.50,
SD=6.323, CI95%=[64.14, 68.86]; RND – X=42.90,
SD=4.49, CI95%=[41.26, 44.55]; SND – X=67.14,
SD=3.53, CI95=63.88, 70.41. Statistically significant
impairment of the shoulder mobility was found in all three
types of neck dissection F(2,65)=167.733, p< 0.001. A
Tukey post hoc test was conducted to show that the
arithmetic mean of the CS scale for RND (X = 42.90) was
statistically significantly different from the arithmetic mean
of the SOHND groups (X = 66.50) and SND (X = 67.14).
The SOHND group was not statistically significantly
different from the SND group (Figure.4).

Fig 4: Assessment of the function of the shoulder via the CS scale, preoperatively and postoperatively, in cervical dissections

Discussion
Humeral involvement in neck surgery - neck dissection is
accompanied by the development of shoulder syndrome. If
the spinal accessory nerve is damaged, trapezoid muscle
impairment and Active Range of Motion (AROM)
restriction of the shoulder always occur. Denervation of
m.trapezius causes falling of the shoulder. Due to the
preserved function of m. levator scapulae, lateral rotation
and lateral displacement of the scapula is observed. Physical
examination of the shoulder is always performed bilaterally,
evaluating the active abduction of the arm, the development
of trapezoid muscle atrophy, as well as the changed position
of the scapula inferiorly. The postoperative evaluation
should be complex, evaluating several clinical features of
postoperative shoulder morbidity. This is necessary due to
the fact that pain causes immobilization in the humeral joint
without muscle denervation.
Ewing and Martin discuss the role of cicatricial change as a
main factor limiting the shoulder mobility (17). Transection
of the spinal accessory nerve and myotomy of the
sternocleidomastoid muscle cause marked musculoskeletal
dysfunction [24]. Shoulder pain is a consequence of impaired
accessory nerve function. In addition to neural dysfunction,
additional causes of shoulder pain are hypertrophy of the
sternoclavicular joint and hypertension of the m.

rhomboideus and m. levator scapulae.
Neurapraxia after neck dissection with preservation of the
spinal accessory nerve is followed by trapezoid muscle
disfunction.
We find a significant difference between the RND group
and the other two groups (SOHND and SND), which is
explained by the volume of the surgery. In RND, the spinal
accessory nerve is affected, which causes impaired active
shoulder function. In SOHND and SND, the nerve is
preserved, and therefore no difference is found between the
SOHND and the SND groups, as no damage the spinal
accessory nerve and the sternocleidomastoid muscle is seen.
Conclusion
Assessment of shoulder morbidity in neck dissections shows
a higher degree of musculoskeletal function involvement in
RND, compared to SOHND and SND. The reason is related
to the neurotomy of the spinal accessory nerve. The effects
of radical neck dissection on the musculoskeletal disorders
persist for years, with incomplete recovery reported.
References
1. Ferlito, Alfio et al. Proposal for a Rational
Classification of Neck Dissections. Wiley Periodicals,
Inc. Head & Neck, Version of Record online, 2010-

~ 39 ~

International Journal of Advanced Community Medicine

2.
3.

4.

5.
6.

7.

8.

9.
10.

11.

12.

13.

14.

15.

16.

2011; 33(3):445-450. DOI 10.1002/hed 21614; Head &
Neck, Editorial.
Kesting, Marco. Oral Cancer Surgery: A Visual Guide.
Georg Thieme Verlag KG, 2015, 132. ISBN 978-3-13199401-1, ISBN 978-3-13-199411-0 (e-book)
Crile GW. On the surgical treatment of cancer of the
head and neck. With a summary of one hundred and
twenty-one operations performed upon one hundred and
five patients. Trans South Surg Gynecol Assoc. 1905;
18:108-127
Gavilán Javier, Jesús Herranz, Lawrence W. DeSanto,
César Gavilán. Functional and Selective Neck
Dissection. Thieme, 2002, 179. TMP ISBN 1-58890016-9, GTV ISBN 3 13 124631 6
Suárez O. The problem of metastasis lymphatic cancer
of the larynx and hypopharynx. Rev Otorrinolaringol.
1963; 23:83-99. [Article in Spanish]
Aleksiev E, Nikolova M, Kondeva M, Videnova L,
Stanimirov
P.
Comorbidity
and
functional
consequences after operative treatment of malignancies
in head and neck area: Part I: comorbidity and sensory
function, pain, speech and swallowing. – Medical
Review, LIII. 2017; 6:41-46
Aleksiev E, Nikolova M, Kondeva M, Videnova L,
Stanimirov
P.
Comorbidity
and
functional
consequences after operative treatment of malignancies
in head and neck area Part II: comorbidity, musculoskeletal function and mental status. – Medical Review,
LIV. 2018; 1:34-40.
Aleksiev E. Assessment of functional consequences
after operative treatment of malignancy in maxillofacial
and neck area. Dissertation thesis, Sofia, (In Bulgarian),
2018.
Aleksiev E. Functional consequences in surgical
treatment in patients with maxillofacial and neck
malignancy. - Medical Review, LIII. 2017; 4:13-23.
Aleksiev E, Videnova L, Petkova М, Zekov M,
Stanimirov P. Pain and sensory dysfunction in neck
dissection due to neck metastatic diseases in malignant
tumors at maxillofacial region. – Modern Dentistry,
XLVIII, 2017; 1(2)10-19.
Prim MP, de Diego JI, Verdaguer JM, Sastre N,
Rabanal I. Neurological complications following
functional neck dissection. Eur Arch Otorhinolaryngol.
2006; 263(5):473-476.
Tsekov M, Mireva M, Guirov K, Marangozov S,
Aleksiev E, Ch Videnova. Postsurgical rehabilitation of
patients with superficial thrombophlebitis. Zdrave I
Nauka, 2018; 4(8):35-38. (In Bulgaarian)
Tsekov M, Guirov K, Marangozov S, Mireva M,
Aleksiev E, Lozev I. Indications for emergency surgical
intervention on superficial thrombophlebiti′s patients. Military medicine. 2018; 70(2):62-65.
Tsekov M, Guirov K, Marangozov S, Mireva M,
Aleksiev E, Lozev I. Superficial thrombophlebitis - a
social aspect of the disease. - Military medicine. 2018;
70(4):41-43.
Tsekov M, Mireva M, Marangozov S, Aleksiev E, Ch.
Vidinova Cheshmedzhieva A. Multidisciplinary
approach in chronical diseases treatment. – Military
Medicine. 2019; 2(71):85-88.
Bradley PJ, Ferlito A, Silver CE, Takes RP, Woolgar
JA, Strojan P et al. Neck treatment and shoulder
morbidity: still a challenge. Head Neck. 2011;

33(7):1060-1067.
17. EwIng MR, Martin H. Disability following radical neck
dissection. An assessment based on the postoperative
evaluation of 100 patients. Cancer. 1952; 5:873-883.
18. Nahum AM, Mullally W, Marmor L. A syndrome
resulting from radical neck dissection. Arch
Otolaryngol. 1961; 74:424-428.
19. Krause HR. Shoulder-arm-syndrome after radical neck
dissection: its relation with the innervation of the
trapezius muscle. Int. J Oral Maxillofac. Surg. 1992;
21:276-279.
20. Shone GR, Yardley MP. An audit into the incidence of
handicap after unilateral radical neck dissection. J
Laryngol. Otol. 1991; 105:760-762.
21. Short SO, Kaplan JN, Laramore GE, Cummings CW.
Shoulder pain and function after neck dissection with or
without preservation of the spinal accessory nerve. Am
J Surg. 1984; 148(4):478-482.
22. Sist T, Miner M, Lema M. Characteristics of
postradical neck pain syndrome: a report of 25 cases. J
Pain Symptom Manage. 1999; 18(2):95-102.
23. Booker S, Alfahad N, Scott M, Gooding B, Wallace
WA. Use of scoring systems for assessing and reporting
the outcome results from shoulder surgery and
arthroplasty. World J Orthop. 2015; 6(2):244-251.
24. Kerawala CJ. Complications of head and neck cancer
surgery – Prevention and management. Oral Oncology.
2010; 46:433-435.

~ 40 ~

