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BACKGROUND 
 

Neck dissection was first described as a standard 

systematic procedure by George Crile in 1906,
[1]

 who 

presented his data on Radical Neck Dissection. 

Thereafter, many surgeons across different continents 

presented their results of this procedure with highly 

variable survival outcomes. In the first half of twentieth 

century, Hayes Martin and his team conducted a long 

term study on Radical Neck Dissection (RND) for cancer 

of head and neck, the inferences of which were published 

in 1951.
[2]

 This comprehensive publication in the 

classical journal Cancer, described the experience of 

1450 cases of neck dissection performed at Memorial 

Hospital (New York) during the time period 1928 to 

1950. The acceptance of this procedure at an institute of 

such high repute, made this department a tertiary care 

referral centre for Head and Neck Cancer, where 

hopeless patients from all over North America, found a 

ray of hope. In an era where treatment of cancer was the 

prime consideration rather than discomfort of neck and 

ipsilateral shoulder, Radical Neck Dissection was the 

only hope of life, rated far above quality of life in terms 

of associated discomfort. 

 

In the later half of twentieth century, two surgeons from 

different continents, propagated the ideology of Modified 

Radical Neck Dissection (MRND). They were Suarez,
[3]

 

from Argentina and Bocca
4
 from Italy. They proposed 

that the lymphatic system of the neck is contained inside 

a fascial envelope, such that on many occasions it can be 

removed by dissection without sacrifice of the spinal 

accessory nerve (SAN), internal jugular vein (IJV) and 

sternocleidomastoid muscle. Propagants of radical neck 

dissection questioned the usefulness of this procedure in 

presence of extranodal extension and large nodes 

adherent to these three anatomical structures, thus the 

actual purpose of the neck dissection being seriously 

undermined in terms of sound oncological clearance. 

Also, concerns were shared over the number of nodes in 

critical areas like upper end of the spinal accessory 

nerve, engulfing the nerve in an inseparable manner. 

Thus the debate continued and various schools of 

thought emerged amongst different medical centres and 

continents. If one reads this historical dilemma in an 
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ABSTRACT 
 

Background: To review the literature on quality of life after neck dissection so as to help in practical decision 

making when faced with various clinical situations, such that the reader can comprehend the role of RND, MRND 

and SND in this current era and the indications for each, when judged in relation to quality of life after neck 

dissection. Materials and methods: An electronic search was conducted using the search terms “Head and Neck 

Neoplasms”, “Neck Dissection”, “Quality of Life” and “Postoperative”. Clinical studies were retrieved from the 

electronic databases of PubMed, EMBASE and SCOPUS. Results: From a comprehensive review of the literature, 

it can be asserted that MRND and SND are the preferred procedures for early stage head and neck cancer. There is 

a paucity of well-designed prospective studies and randomised controlled trials that could provide level I evidence. 

Conclusion: Though most of the studies report better functional results for selective or modified radical neck 

dissections compared to radical neck dissection, it cannot be established that all the motor and sensory deficits 

associated with RND can be ascribed to sectioning of SAN. 
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unbiased manner, the most profoundly appropriate words 

to end the discussion would be – “Can we agree to 

disagree..?” Was radical neck dissection just a metaphor 

for an era of critical times and desperate measures..? 

Why then so many standard and renowned texts on 

oncologic surgery still describe it as the “Gold 

standard”..? It seems contemplation is more important 

than debate, even if some surgeons would call this 

procedure a “necessary evil’. Should something “life 

saving” be called “evil” or “ominous”..? These and other 

such questions may be answered through this text, if the 

reader decides to be impartial to the subject. No matter 

how eras have changed, cancer still takes many human 

lives and cases of recurrence are not very uncommon. 

Nevertheless, it is not my intention to prove one ideology 

superior to the other but only to lay stress on the fact that 

every ideology and procedure has its own importance 

and indications, thus one cannot be called superior to the 

other. 

 

Since the commencement of 21
st
 century, an 

overwhelming number of articles have appeared on 

morbidity and quality of life after neck dissection. 

Various scales and indices have been used for qualitative 

assessment of shoulder pain and discomfort after neck 

dissection, such as the Shoulder Disability Questionnaire 

(SDQ),
[5,6]

 Constant Shoulder Scale,
[7]

 the Short Form 

Health Survey (SF-36),
[8]

 RAND36,
[9]

 the Neck 

Dissection Impairment Index (NDII),
[10]

 etc. Apart from 

these, various questionnaires have been developed for 

measuring quality of life scores in patients of head and 

neck cancer, such as the University of Washington QOL 

(quality of life) Questionnaire,
[11]

 the EORTC H & N 

35,
[12]

 the EORTC HN 43,
[13]

 HRQOL (health-related 

quality of life),
[14]

 etc. Though most of these publications 

have implicated sacrifice of the spinal accessory nerve as 

the primary cause of morbidity after neck dissection, 

others have suggested that it is only one of the causes, as 

shoulder pain and discomfort is present only in about 

50% of the cases where this nerve has been sacrificed, 

while shoulder syndrome may occur in cases of selective 

neck dissection also.
[15]

 Thus, sacrifice of the spinal 

accessory nerve cannot be established as the only cause 

of morbidity after neck dissection. 

 

Purpose 

Excellent reviews have been published earlier on quality 

of life after neck dissection, where authors have given a 

wonderful overview of all published data, that shows a 

trend of transition from radical to more conservative 

neck dissections with time. As such, the present study 

does not intend to repeat or copy the same pattern and 

conclusions. Rather, the aim of this study is to help in 

practical decision making when faced with various 

clinical situations, such that the reader can comprehend 

the role of RND, MRND and SND in this current era and 

what are the indications for each, when judged in relation 

to quality of life after neck dissection. Also, the present 

paper will reveal the truth behind the fallacy, in relation 

to sacrifice of spinal accessory nerve and the consequent 

implications towards quality of life. 

 

MATERIALS AND METHODS 
 

An electronic search was conducted using the search 

terms “Head and Neck Neoplasms”, “Neck Dissection”, 

“Quality of Life” and “Postoperative”. The search blocks 

used were (1) Head and Neck Neoplasms – [exp "Head 

and Neck Neoplasms"/ or ((head or neck).tiab,kw. and 

(exp Neoplasms/ or (neoplasm* or cancer* or malignant* 

or tumor* or tumour* or carcinoma*).tiab,kw.)) ]; (2) 

Neck Dissection – [exp Neck Dissection/ or "neck 

dissection*".tiab,kw.]; (3)  Postoperative complications 

or Quality of life - exp Postoperative Complications/ or 

exp "Quality of Life"/ or (((postop* or "post operative*" 

or post-operative* or postsurgery* or post-surgery* or 

"after surgery" or "following surgery" or postanesthesia* 

or post-anesthesia*) and (complication* or 

contraindications* or complaints*)) or "adverse 

postoperative effect*" or "adverse postoperative event*" 

or "adverse effect*" or "adverse event*" or "quality of 

life" or "life quality").tiab,kw.]  

 

Clinical studies were retrieved from the electronic 

databases of PubMed, EMBASE and SCOPUS. A total 

of 357 articles had been published till 2020 in English 

and other languages which included retrospective 

studies, prospective studies, SEER Database surveys, 

multicenter studies and smaller descriptive studies. 92 

articles provided complete information in relation to 

morbidity and quality of life after neck dissection. 

References of the selected studies were further searched 

for important relevant studies. Apart from this, a search 

over the Google search engine was conducted to obtain 

related studies. In order to identify and remove 

heterogeneity, strict selection criteria were employed as 

per the recommendations mentioned by the working 

committee on PRISMA guidelines, such that only the 

studies on morbidity and quality of life after neck 

dissection, were included in the systematic review. 

 

Inclusion and Exclusion criteria 

All 357 articles were reviewed by two independent 

authors and final studies were included by consensus of 

both authors. Studies were included if they had reported 

range of motion of shoulder, strength, activity 

impairments, participation restrictions, period of follow-

up, mode of measurement used and groups of patients 

studied. A total of 51 articles were selected for final 

inclusion. Studies focussed on physiotherapeutic 

rehabilitation and prevention of shoulder impairment 

were excluded. 

 

RESULTS 
 

From a comprehensive review of the literature, it can be 

asserted that MRND and SND are the preferred 

procedures for early stage head and neck cancer (Table 

1). There is a paucity of well-designed prospective 

studies and randomised controlled trials that could 
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provide level I evidence. It is difficult to derive a 

cumulative outcome of results from all published data 

because the mode of measurement of quality of life is 

different in most of the studies. While most authors have 

used questionnaires based on subjective signs and 

symptoms, very few have carried out an objective 

evaluation. Most of the authors have ignored the fact that 

RND was used for advanced stage disease, where the 

morbidity is increased due to extensive resection and 

reconstruction, even if there was minimal loss of 

function of trapezius muscle. Also, the complex of 

symptoms called the shoulder syndrome, cannot be 

ascribed solely to sacrifice of the spinal accessory nerve 

during neck dissection and the features of eleventh nerve 

syndrome could be regarded as a complex interplay of 

disturbed sensory and motor plexus system along with 

disturbance of the muscle continuum that comprises the 

shoulder and back muscles. 

 

Table 1: A collective overview of all published data on quality of life after neck dissection.  Abbreviations : SND, 

Selective Neck Dissection; MRND, Modified Radical Neck Dissection; RND, Radical Neck Dissection; SDQ, 

Shoulder Disability Questionnaire; NDII, Neck Dissection Impairment Index; DASH, Disabilities of Arm, 

Shoulder and Hand Questionnaire; NPNPQ, Northwick Park Neck Pain Questionnaire; NPDS, Neck Pain and 

Disability Scale; UW-QOL, University of Washington Quality of Life Questionnaire; SPADI, Shoulder Pain and 

Disability Index; HN-QOL, Head and Neck Quality of Life; WORC, Western Ontario Rotator Cuff 

Questionnaire; “Own” refers to questionnaires devised solely for the study without application of any 

methodologic principles; ROM, Range of Motion; C, Cross-sectional; R, Retrospective; P, Prospective; mo, 

months; yrs, years. 
 

Serial 

No. 
Author Year 

Number 

of 

subjects 

(n) 

Groups for 

comparison 

Mode of 

measurement 

Strength 

or 

ROM 

assessment 

Follow up 

period 

Type 

of 

study 

1 Martin H
2
 1951 599 RND Pain and Own 

Strength 

and ROM 
5 yrs R 

2 
Nichols et 

al.
[16]

 
1968 426 RND Own None 5 yrs R 

3 
Thumfart et 

al.
[17]

 
1977 200 RND Own 

Strength & 

ROM 

3 mo to 10 

yrs 
R 

4 
Carenfelt et 

al.
[18]

 
1981 53 RND vs MRND Pain 

Strength 

and ROM 

2 to 7 yrs 

post-op 
C 

5 
Leipzig et 

al.
[19]

 
1983 109 MRND vs RND Pain and own 

Strength 

and ROM 

0 mo post-

op & 6 mo 

post-op 

C 

6 
Schuller et 

al.
[20]

 
1983 243 RND vs MRND Own No 

Between 

6mo & 5 

yrs post-op 

C 

7 
Short et 

al.
[21]

 
1984 35 

SND vs MRND 

vs RND vs 

patients with no 

ND 

Own 
Strength 

and ROM 

>6 wks 

post-op 
C 

8 
Saunders et 

al.
[22]

 
1985 100 

RND vs MRND 

vs RND with 

cable graft 

Own ROM 

6 mo to 19 

yrs ; mean 

of 6.2 yrs 

C 

9 
Sobol et 

al,
[23]

 
1985 35 

SND vs MRND 

& RND 
Own ROM 

Pre-op, 

mean 17 

wks post 

op; range 

11-39 wks 

P 

10 
Remmler et 

al,
[24]

 
1986 90 

Pre-op vs post-

op & SND vs 

MRND vs RND 

None 
Strength 

and ROM 

Pre-op, 1 

mo, 3 mo, 

6mo, 12 mo 

post-op 

P 

11 
Zibordi et 

al,
[25]

 
1988 36 

RND vs MRND 

& SND 
None Strength 

>1 mo post-

op 
C 

12 
Hillel et 

al,
[26]

 
1989 11 No comparison Own ROM 

Mean of 22 

mo post-op 
R 

13 
Shone et 

al,
[27]

 
1991 46 RND Pain and own ROM >6 mo C 
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14 
Krause et 

al,
[28]

 
1992 54 RND Own No 

All >6 mo 

post-op, 

mean 29 mo 

post-op 

C 

15 
Kuntz et 

al,
[29]

 
1999 84 

Pre-op vs Post-

op & SND vs 

MRND vs RND 

UW-QOL No 

Pre-op, 6 

mo & 12 

mo post-op 

P 

16 
Terrell et 

at,
[30]

 
2000 175 

SND + MRND 

vs RND vs 

normal controls 

(no surgery) 

HN-QOL No 
Not 

mentioned 
C 

17 
Cheng et 

al,
[31]

 
2000 21 

Pre-op vs Post-

op & SND vs 

MRND vs RND 

None Strength 
1 & 6 mo 

post-op 
P 

18 
Koybasioglu 

et al,
[32]

 
2000 20 

Pre-op vs Post-

op & SND vs 

MRND 

None No 

Pre-op, 3 

wk to 3 mo 

post-op 

P 

19 
Dijkstra et 

al,
[33]

 
2001 177 

SND vs MRND 

vs RND & 

operated vs non-

operated side 

Own ROM 

Mean of 13 

days post-

op 

C 

20 Shah et al,
[34]

 2001 51 
SND vs MRND 

vs RND 
Own No 

5-90 mo 

post-op 
C 

21 
El Ghani et 

al,
[35]

 
2002 59 

SND vs MRND 

vs RND & 

operated vs non-

operated side 

Own ROM 

Between 4 

mo & 5 yrs 

post-op 

C 

22 
Chepeha et 

al,
[36]

 
2002 54 SND vs MRND Constant’s Score 

Strength & 

ROM 

Mean of 34 

mo post-op; 

all >11 mo 

post-op 

C 

23 
Taylor et 

al,
[37]

 
2002 54 SND vs MRND NDII No 

Mean of 34 

mo post-op; 

all >11 mo 

post-op 

C 

24 
van Wilgen 

et al,
[38]

 
2004 137 SND vs MRND SDQ No 

>1 yr post-

op 
R 

25 
Erisen et 

al,
[39]

 
2004 57 

Pre-op vs Post-

op & SND + 

MRND vs RND 

vs No surgery 

None ROM 
Mean of 27 

mo post-op 
P 

26 
Laverick et 

al,
[40]

 
2004 220 SND vs No ND UW-QOL No 

Pre-op, 6 

mo, 12 mo 

& >18 mo 

post-op 

P 

27 
Cappiello et 

al,
[41]

 
2005 40 SND vs MRND Own ROM 

>1 yr post-

op 
R 

28 
Inoue et 

al,
[42]

 
2006 74 

SND vs MRND 

vs RND 
Own ROM 

Mean of 36 

mo; range 

of 12 mo to 

23 yrs post-

op 

C 

29 Tsuji et al,
[43]

 2007 54 

Different types 

of SND & 

cervical nerve-

sparing vs 

cervical nerve 

sacrificing 

None No 
>21 days 

post-op 
C 

30 Orhan et 2007 21 Pre-op vs Post- NDII, SDQ, No Pre-op & 9 P 
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al.
[44]

 op & MRND vs 

RND 

UW-QOL mo post-op 

31 
Rogers et 

al.
[45]

 
2007 100 

SND vs MRND 

& RND 

NDII, SDQ, 

UW-QOL 
No 

Mean 12 

mo, range 

3-38 mo 

C 

32 
Stuiver et 

al.
[46]

 
2008 139 

RND vs MRND 

vs SND 
SDQ, RAND-36 

Strength & 

ROM 

Baseline, 

discharge, 4 

mo 

R 

33 
Selcuk et 

al,
[47]

 
2008 26 

Pre-op vs Post-

op & SND vs 

MRND 

SPADI ROM 

Pre-op; 6 

wk & 6 mo 

post-op 

P 

34 Carr et al,
[48]

 2009 65 
Different types 

of SND 
DASH None 

>0.5 yrs 

post-op 
R 

35 Oz et al,
[49]

 2009 35 

SND & MRND 

vs patients with 

no ND 

NPDS & 

NPNPQ 
ROM 

>1 yrs post-

op 
R 

36 
Celik et 

al,
[50]

 
2009 30 

Pre-op vs Post-

op 
None 

Strength & 

ROM 

Pre-op, 21
st
 

day post-op, 

6 mo post-

op 

P 

37 
Umeda et 

al,
[51]

 
2010 90 SND vs MRND No ROM 

3 mo post-

op 
C 

38 Nibu et al,
[52]

 2010 224 

Pre-op vs Post-

op & SND vs 

MRND 

rehabilitation vs 

no rehabilitation 

Own ROM 
1,3,6 & 12 

mo post-op 
P 

39 
Teymoortash 

et al,
[53]

 
2010 98 

Different types 

of SND 
Own 

Strength & 

ROM 

Mean 2.6 

yrs, range 

0.5 – 9.1 

yrs 

R 

40 
Watkins et 

al,
[54]

 
2011 34 

SND vs Non-

operated side and 

SND and 

adjuvant 

treatment 

Modified 

Constant’s score 
No 

>6 mo from 

surgery 
C 

41 
Murer et 

al,
[55]

 
2011 29 SND vs SNB 

NDII & 

Modified 

Constant’s Score 

Strength & 

ROM 
>1 yr C 

42 Lee et al,
[56]

 2013 25 SND & MRND Pain and Own 
Strength & 

ROM 

Post-op 1 

mo 
R 

43 
Popovski et 

al,
[57]

 
2017 165 

RND vs SND vs 

MRND 

SDQ , Constant-

Murley Shoulder 

Score 

Strength 

and ROM 

Post-op 3 

mo, 6 mo 
C 

44 Gane et al,
[58]

 2017 89 SND & MRND 

Quick 

disabilities of 

arm, shoulder, 

hand; Neck 

Disability Index 

Strength & 

ROM 
3 yrs R 

45 Gane et al,
[59]

 2018 84 SND & MRND 

NDII; Quick 

disabilities of 

arm, shoulder, 

hand; Neck 

Disability Index 

Strength & 

ROM 

< 5 yrs after 

neck 

dissection 

C 

46 Imai et al,
[60]

 2020 66 SND & MRND WORC 
Strength & 

ROM 

Post-op 1, 

3, 6, 9 & 12 

mo 

R 
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DISCUSSION 
 

Ever since the last quarter of twentieth century, 

increasing number of publications have appeared in the 

English Language literature regarding the plethora of 

symptoms associated with shoulder discomfort after neck 

dissection. This symptom complex was first described in 

detail by Ewing and Martin,
[61]

 who called it the 

“Shoulder Syndrome”. They questioned and examined 

100 patients who had undergone Radical Neck 

Dissection at Head and Neck Service of Memorial 

Hospital (New York). The specific features of the 

shoulder syndrome were identified as.
[61,62]

 (1) Drooping 

of the shoulder, (2) limited forward flexion of the 

shoulder, (3) limited lateral abduction and (4) rotation of 

the scapula. However, as the authors,
[61]

 summarized 

their conclusions at the end of this historical paper, they 

suggested – “A high proportion of the patients who are 

submitted to radical neck dissection (always assuming 

that they remain free from cancer meantime) continue 

without much difficulty to earn their living as before. 

The operation is certainly compatible with an active and 

independent life, even in the elderly.” The authors,
[61]

 

further concluded – “Our study of the total disability 

following a neck dissection suggests that one need never 

hesitate to advocate radical neck dissection in the 

removal of cancer in this area.” Though a great number 

of publications have quoted this intriguing study, no one 

has revealed these concluding remarks by the authors. 

One of the first few studies implicating radical neck 

dissection as the cause of the shoulder syndrome was 

presented by Shone et al. The authors emphasized, or 

may be overemphasized, that shoulder disability 

resulting from RND causes depreciation of quality of life 

and affects the social as well as occupational domains of 

the patients. Similarly, Kuntz et al,
[29]

 compared quality 

of life scores in 84 patients who underwent different 

kinds of neck dissection and had completed pre-

treatment and post-treatment University of Washington 

QOL questionnaires at 6 and 12 months. The MRND 

group reported greater shoulder disability at 6 months, 

compared to the selective neck dissection (SND) group 

but by 12 months, there was no difference between the 

two groups. Shoulder function for RND group was 

reported as inferior to SND group at 6 and 12 months. 

 

These and other such studies have reported different 

incidences of shoulder disability for RND, MRND and 

SND. Prevalence of shoulder complaints after MRND 

range from 18 - 77 %,
[18,19,21,22,31]

 while after RND range 

from 47 - 100%.
[24,31,61]

 The prevalence after SND has 

been reported as 31 - 40%
63

 in various studies. However, 

it is important to emphasize that there has been no 

randomised controlled trial reported in the literature that 

compares shoulder dysfunction for different forms of 

neck dissection. Thus the level of evidence presented in 

such studies is questionable. In contrast, Saunders and 

Hirata,
[22]

 reported that resection of spinal accessory 

nerve does not always result in disability of shoulder 

function. The authors evaluated 100 consecutive patients 

who had undergone composite resection for head and 

neck cancer and examined them for function of 

Trapezius muscle. The results revealed that 67% of 

patients who underwent RND with sacrifice of SAN, had 

few negligible symptoms related to this deficit, although 

they showed profound atrophy of the trapezius muscle. 

Interestingly, 47% of patients who underwent MRND 

type I, with preservation of SAN, showed some signs of 

muscle atrophy and 20% showed little or no function of 

the muscle. These results were reinforced by Krause et 

al,
[28]

 who suggested that shoulder function remained 

normal or close to normal in 25% of patients, as shown 

by EMG. Such findings have been related to subfascial 

innervation pattern of the spinal accessory plexus, which 

has a deep course in the neck. In fact, trapezius muscle 

has both superficial and subfascial anastomosis, such that 

preserving the anatomical integrity of the accessory 

nerve may not guarantee the satisfactory function of 

trapezius muscle. 

 

Schuller et al,
[20]

 conducted a multicentre study to define 

the impact of total treatment programs involving RND 

and MRND on patient’s permanent disability. The study 

included a total of 243 patient responses. Comparative 

analyses between the treatment groups showed no 

advantage of one surgical technique over the other in 

return of patients to their pretreatment employment. Such 

contrasting results have prompted some authors to 

question the role of SAN in shoulder complaints after 

neck dissection. Van Wilgen et al,
[15]

 have reported the 

results of their study to investigate relationship between 

shoulder morbidity (pain and range of motion) and the 

function of SAN. In total, 112 patients were included in 

the study with mean follow up period of 2 years. Five 

patients underwent radical, 43 modified radical, 48 

supraomohyoid and 16 posterolateral neck dissections. 

39 patients complained of shoulder pain of whom 51% 

had dysfunction of the SAN and 49% did not. The 

authors thus concluded that shoulder pain after neck 

dissection can be attributed to dysfunction of SAN in 

only 50% of the cases. In a major, often cited study, 

Patten and Hillel,
[64]

 suggested that the symptom 

complex called Eleventh Nerve Syndrome can actually 

be attributed to adhesive capsulitis of shoulder joint. This 

explains the failure of full recovery from shoulder 

dysfunction secondary to neck dissection despite 

eletrophysiological improvement. The authors explained 

that the thickened and contracted joint capsule is strongly 

attached to the head of humerus and adheres to it like a 

plaster, thus correctly called “adhesive capsulitis”, which 

may also be encountered in the immobilized upper 

extremity, hemiplegia, diabetes mellitus, myocardial 

infarction and cervical disc disease. A sedentary lifestyle 

after surgery has been proposed as a predisposing factor 

in emergence of shoulder symptoms. 

 

It would be pertinent to state that every type of neck 

dissection has its own indications and importance. As 

such, specific criteria could be used to guide decision 

making in the light of cumulative evidence and seasoned 

judgement, along with therapeutic guidelines. 
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Henceforth, the indications for Radical Neck Dissection 

could be listed as following  

1. Advanced stage head and neck cancer with 

involvement of spinal accessory nerve, deep tissues, 

carotid vessels and skin adjacent to tumour or 

node.
[65]

 

2. When size of nodes at level II is larger than 2.5 

cm.
[66]

 

3. N staging for the neck is N2 to N3.
[67]

 

4. Multiple nodes at level II which are adherent to the 

upper end of spinal accessory nerve. 

5. Nodes along critical structures such as SAN, IJV or 

carotid vessels show extranodal extension on 

pretreatment imaging or adherence of large nodes to 

these structures. 

6. Medullary thyroid cancer with advanced staging. 

7. Recurrent neck disease. 

 

However, Bocca,
[68]

 suggested extended indications for 

functional neck dissection (MRND Type III) and 

concluded that the only contraindication to the use of this 

procedure is the presence of node fixation. Similarly, 

Byers,
[69]

 published his results for 967 patients who were 

treated at the M.D. Anderson Cancer Center by 

“Modified Neck Dissection”, which included 

“Functional” (MRND Type III) and Selective neck 

dissections, either alone or in combination. In this study, 

the number of neck nodes removed by functional 

dissection was 31 compared to 44 removed by radical 

neck dissection, though this sampling difference was 

reported as insignificant, as the modified dissection 

removed the nodes believed to be at highest risk. 

Functional neck dissection was usually reserved for 

necks with tumours staged N1 or higher and was often 

combined with selective neck dissection of contralateral 

side. The author concluded that functional neck 

dissection was effective treatment regardless of the stage 

of disease. The incidence of recurrence in neck was 

decreased with selective use of adjuvant radiation 

therapy in patients with multiple positive nodes. A node 

more than 3 cm in diameter or nodes with extracapsular 

invasion. 

 

In disparity with these findings, Popescu et al,
[65]

 

suggested that RND should be the preferred procedure 

for N3 neck disease or advanced T staging. In their 

concluding remarks, the authors state that quality of life 

is a secondary issue when the tumour process is 

extremely advanced and the life of the patient is the main 

concern of the surgeon when dealing with such cases. 

The authors further suggested that we should not 

abandon sound oncological principles in favour of more 

conservative treatment. 

 

Gane et al,
[58]

 presented a systematic review on 

prevalence incidence and risk factors for shouder and 

neck dysfunction after neck dissection. Their results 

revealed that shoulder dysfunction depends upon type of 

surgery performed and measure of dysfunction used. 

Quality of life was better in patients who underwent 

MRND as compared to RND and superior in patients of 

SND as compared to MRND. Dijkstra et al,
[33]

 conducted 

a multicentre study, involving 177 patients of mean age 

60.3 years, to analyse the risk factors for shoulder 

dysfunction after neck dissection. Forward flexion was 

reduced by 21 degrees while lateral abduction showed a 

reduction of 47 degrees, compared with non-operated 

side. Risk factors for forward flexion were found to be 

sacrifice of the cervical plexus during neck dissection 

and reconstruction after resection. This was probably due 

to the greater extent of surgery that required 

reconstruction and the tunnelling of pectoralis muscle on 

the side of surgery. The risk factors for lateral abduction 

were sacrificing the cervical plexus, non-selective neck 

dissection and radical neck dissection. The risk factors 

for shoulder pain were non-selective and radical neck 

dissection. Also, the authors further explained that the 

impact of neck dissection on lateral abduction is greater 

than that on forward flexion as lateral abduction involves 

action of trapezius muscle while forward flexion 

involves action of serratus anterior muscle. 

 

Van Wilgen et al,
[38]

 presented their study on shoulder 

and neck morbidity in quality of life after surgery for 

head and neck cancer. The range of motion of shoulder 

was measured with an inclinometer. Sensibility was 

measured as per anatomic levels at the lateral side of 

head and neck, in accordance with method described by 

Saffold et al.
[70]

 Pain was assessed using visual analogue 

scale. The RAND-36 questionnaire was used to assess 

the overall quality of life while the CES-D scale (Centre 

for Epidemiological Studies Depression Scale)
[71]

 was 

used to analyse patients for psychological depression. 

This study included 155 patients, of which 16% had a 

score of 16 or higher on CES-D which might indicate 

depression. Further, shoulder abduction, neck pain, 

shoulder pain and age were significantly related to 

several domains of quality of life. More recently, Inoue 

et al,
[42]

 reported their findings on quality of life after 

neck dissection. The authors concluded that patients who 

had undergone neck dissections that spared the SAN, had 

better shoulder function. Furthermore, when the SAN 

was preserved, patients without dissection of level IV 

and V nodes had better scores on measures related to 

pain and constriction of neck. 

 

Multiple studies have thus implicated RND and sacrifice 

of the SAN as cause of shoulder dysfunction after neck 

dissection. However, there are many studies which have 

reported contradictory findings. In this regard, it is 

pertinent to mention the study by Brown et al,
[72]

 who 

explored in depth the relations between spinal accessory 

nerve plexus, the trapezius muscle and shoulder 

stabilization after radical neck cancer surgery. The 

authors presented a wonderful correlation of clinical 

findings in 17 patients, who underwent 23 radical neck 

dissections, with their findings of anatomical dissections 

in 34 cadavers. Amongst their 17 patients, 8 suffered 

from unremitting pain. Seven of these 8 patients had 

poor functional results, when evaluated using a 
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functional evaluation scale. In contrast, 6 patients who 

underwent similar operations with loss of eleventh nerve, 

experienced no pain. However, similar to those with 

severe pain, these six patients suffered from limitation of 

motion and other activities to varying degrees. In their 

cadaveric anatomic dissections, the authors were able to 

explain the reasons for different responses of patients to 

sectioning of SAN during RND. The authors found that 

the eleventh nerve had direct or indirect communications 

with the greater auricular nerve, trigeminal nerve, facial 

nerve, the phrenic nerve, brachial plexus, hypoglossal 

nerve, the stellate ganglion and the second, third and 

fourth cervical nerves. They emphasized that the 

trapezius muscle is supplied by a Spinal Accessory 

Nerve Plexus, rather than the single trunk of spinal 

accessory nerve. This finding explains the varied 

presentations of sensory and motor loss associated with 

loss of function of the trapezius and sectioning of SAN. 

Also, the trapezius muscle itself shows many variations 

in its origin and insertion, such that the same individual 

may have asymmetric anatomy of the muscle on two 

sides. Furthermore, the trapezius is part of a “muscle 

continuum” which involves muscles of the neck, 

shoulder, arm, chest and back. This muscle continuum 

has variable motor and sensory innervation which could 

explain the different grades of functional loss and 

variable presentations of sensory deficits and pain in 

different individuals. Hence, while some individuals 

suffer from pain in the shoulder after radical neck 

surgery, others also feel pain in ipsilateral face and neck 

or upper arm or chest, while some others feel pain 

radiating to opposite side neck and chest as well. 

Conversely, there are patients who feel no pain at all 

after sectioning of SAN during RND. Similar findings 

have been reported for the loss of lateral abduction and 

forward flexion, whereby some patients report no 

subjective or objective loss of function.  

 

The results of the study by Brown et al were supported 

by Soo et al,
[73]

 who studied 24 patients with surgical 

section of the accessory nerve and/or its cervical 

contributions, as compared to 20 controls. Clinical and 

electrophysiological studies of the three portions of the 

trapezius revealed the existence of an undescribed motor 

nerve supply to the trapezius and of a motor input from 

the cervical plexus contributions via the accessory 

nerve. Further, Petrera et al,
[74]

 have reported that injuries 

of SAN, without complete division of the nerve, are 

followed by spontaneous regeneration over a course of 

time, even after complete axonal degeneration. Baggi et 

al,
[75]

 have shown that postoperative recovery of shoulder 

and neck function can be improved by early 

implementation of rehabilitation programmes, even when 

the patients are not supervised by physiotherapists after 

first session of exercise teaching. Herring et al,
[76]

 have 

described a specialised rehabilitation protocol to hasten 

recovery of shoulder function in patients of RND. 

 

It may be stated that though most of the studies report 

better functional results for selective or modified radical 

neck dissections compared to radical neck dissections, it 

cannot be proved that all these motor and sensory deficits 

can be ascribed to sectioning of SAN during RND. Also, 

the literature lacks well designed randomised controlled 

trials (RCTs) which could establish superiority of 

selective and modified neck dissections over RND. 

Another guarded truth, often hidden from due attention, 

is the fact that most of the studies comparing RND to 

MRND or SND fail to mention the differences in staging 

of disease, for which these different procedures were 

performed. RND is often selected for cases exhibiting 

advanced stage cancer, where the magnitude of resection 

and accompanying morbidity is high and the need for 

extensive reconstruction procedures further decreases the 

functional results in that patient cohort. In contrast, SND 

or MRND are often performed in early staged cancer 

where the accompanying morbidity of resection and 

reconstruction is comparatively low. Though there have 

been previous reviews on quality of life after neck 

dissection, many authors have ignored to discuss the 

topic of elective versus therapeutic neck dissection in 

relation  to magnitude of surgery and the consequent 

implications towards quality of life. If elective neck 

dissection is done for N0 disease, the extent of lymph 

node removal will be smaller compared to therapeutic 

neck dissection done for node positive necks. Thus, 

selective neck dissection will suffice the case of N0 

disease while, on the contrary, patients who were 

managed as per the “wait and watch” policy and later 

present with neck nodes at multiple levels, are more 

likely to require a comprehensive MRND or RND for 

adequate management of disease. This is in direct 

correlation with the fact that once a patient develops 

regional lymph node metastasis in the neck, chances of 

survival are reduced by about 50%.
[77]

 Thus the patient 

will require a more extensive neck dissection, which is 

reported to be associated with less favourable quality of 

life outcomes. D’Cruz et al,
[78]

 presented a randomised 

controlled trial that compared survival outcomes of 245 

patients managed by elective neck dissection with those 

of 255 subjects managed by therapeutic neck dissection. 

The authors concluded that elective neck dissection 

provides more favourable survival outcomes (overall 

survival 80%) as compared to therapeutic neck dissection 

(67.5%) for patients managed by the “wait and watch 

policy”. 

 

CONCLUSION 
 

It may be concluded that though most of the studies 

report better functional results for selective or modified 

radical neck dissections compared to radical neck 

dissection, it cannot be established that all these motor 

and sensory deficits can be ascribed to sectioning of 

SAN during RND. Also, the literature lacks well 

designed RCTs which show superiority of selective and 

modified neck dissections over RND. It would not be 

overemphasizing to say that RND still remains an 

important and life-saving procedure in the 

armamentarium of the surgeon dealing with head and 

neck cancer. However, as stated previously, all 
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procedures have appropriate indications and SND or 

MRND should be preferred when the cancer is not 

advanced in stage, as these procedures provide good 

quality of life. 

 

Conflict of interests 

The authors declare that there is no conflict of interests 

that could influence this work. 

 

Funding Acknowledgements 
The authors declare that there was no financial aid 

obtained from any source for the preparation of this 

manuscript. 

 

ACKNOWLEDGEMENTS 
 

The authors gratefully acknowledge and appreciate the 

assistance of Winnie Schats, senior officer at the 

Scientific Information Service of the Netherlands Cancer 

Institute, who constructed and performed the literature 

search for this article. Patrick A. Bhairosing, Irene Benny 

and Erica, members of the Scientific Information Service 

and Academic Library of Netherlands Cancer Institute, 

assisted in the ever exhaustive literature search for the 

study. 

 

Cover Letter 

The authors state that this article has never been 

submitted to any other journal in any format. 

 

Declarations 

Declaration of Interests: None. 

 

Ethics approval and consent to participate: Since this 

manuscript does not contain any data related to patients 

treated at the author’s institution, the Department of 

Oncology reached a consensus that no ethical approval 

will be required for this manuscript. Also, for the same 

reason, no patient consent was required. 

 

Consent for publication: No patient consent is required 

for this manuscript as it is a review article. The authors 

jointly give consent for publication of their research data. 

 

Availability of data and material: All data for the 

manuscript was acquired by a literature search in Scopus, 

Embase, Pubmed and Google. 

 

Competing interests: The authors declare that there are 

no competing interests that would influence the 

publication of this manuscript. 

 

Funding: The authors declare that there was no funding 

obtained from any source in preparation of this 

manuscript.  

 

 

 

 

REFERENCES 
 

1. Crile GW. Excision of cancer of the head and neck. 

With special reference to the plan of dissection 

based on one hundred and thirty-two operations. 

JAMA, 1906; 47: 1780-1785. 

2. Martin H, del Valle B, Ehrlich H and Cahan WG. 

Neck dissection. Cancer, 1951; 4: 441-499. 

3. Suarez O. El problema de las metastasis linfaticas y 

alejadas del cancer de laringe e hipofaringe. Rev 

Otorrinolaringol, 1963; 23: 83–99. 

4. Bocca E, Pignataro O, Sasaki CT. Functional neck 

dissection. A description of operative technique. 

Arch Otolaryngol, 1980; 106: 524–527. 

5. Croft P, Pope D, Zonca M, O’Neill T, Silman A. 

Measurement of shoulder disability: results of a 

validation study. Ann Rheum Dis., 1994; 53: 525–8. 

6. Angst F, Schwyzer HK, Aeschlimann A, Simmen 

BR, Goldhahn J. Measures of adult shoulder 

function: Disabilities of the Arm, Shoulder, and 

Hand Questionnaire (DASH) and its short version 

(QuickDASH), Shoulder Pain and Disability Index 

(SPADI), American Shoulder and Elbow Surgeons 

(ASES) Society standardized shoulder assessment 

form, Constant (Murley) Score (CS), Simple 

Shoulder Test (SST), Oxford Shoulder Score (OSS), 

Shoulder Disability Questionnaire (SDQ), and 

Western Ontario Shoulder Instability Index (WOSI). 

Arthritis Care Res (Hoboken), 2011 Nov; 63 Suppl 

11: S174-88. doi: 10.1002/acr.20630. 

7. Constant C, Murley G. A clinical method of 

functional assessment of the shoulder. Clin Orthop 

Relat Res., 1987; 214: 160-164. 

8. Ware JE, Sherbourne C. The MOS 36-item Short-

Form survey (SF-36) : conceptual framework and 

item selection. Med Care, 1992; 30: 473-483. 

9. Hays RD, Morales LS. The RAND-36 measure of 

health-related quality of life. Ann Med, 2001; 33(5): 

350 –7. 

10. Taylor RJ, Chepeha JC, Teknos TN, Bradford CR, 

Sharma PK, Terrell JE, Hogikyan ND, Wolf GT, 

Chepeha DB. Development and validation of the 

neck dissection impairment index: a quality of life 

measure. Arch Otolaryngol Head Neck Surg, 2002 

Jan; 128(1): 44-9. doi: 10.1001/archotol.128.1.44. 

11. Kazi R, Johnson C, Prasad V, De Cordova J, 

Venkitaraman R, Nutting CM, Clarke P, Evans PR, 

Harrington KJ. Quality of life outcome measures 

following partial glossectomy: assessment using the 

UW-QOL scale. J Cancer Res Ther, 2008 Jul-Sep; 

4(3): 116-20. doi: 10.4103/0973-1482.42641. 

12. Sherman AC, Simonton S, Adams DC, Vural E, 

Owens B, Hanna E. Assessing Quality of Life in 

Patients With Head and Neck Cancer: Cross-

validation of the European Organization for 

Research and Treatment of Cancer (EORTC) 

Quality of Life Head and Neck Module (QLQ-

H&N35). Arch Otolaryngol Head Neck Surg, 2000; 

126(4): 459–467. doi:10.1001/archotol.126.4.459. 

13. Singer, S, Amdal, CD, Hammerlid, E, et 

al. International validation of the revised European 

Organisation for Research and Treatment of Cancer 



Jaspreet et al.                                                                     World Journal of Pharmaceutical and Medical Research 

www.wjpmr.com        │         Vol 6, Issue 12, 2020.          │         ISO 9001:2015 Certified Journal         │ 

 

165 

Head and Neck Cancer Module, the EORTC 

QLQ‐HN43: Phase IV. Head & 

Neck, 2019; 41: 1725–

 1737. https://doi.org/10.1002/hed.25609. 

14. Rogers SN. Improving quality-of-life questionnaires 

in head and neck cancer. Expert Review of Quality 

of Life in Cancer Care. 2016; 1(1): 61-71. 

15. Van Wilgen CP, Dijkstra PU, van der Laan BFAM, 

Plukker JT, Roodenburg JLN. Shoulder complaints 

after neck dissection; is the spinal accessory nerve 

involved? Br J Oral Maxillofac Surg, 2003; 41(1): 7-

11. 

16. Nichols RT, Greenfield LJ. Experience with radical 

neck dissection in the management of 426 patients 

with malignant tumors of the head and neck. Ann 

Surg, 1968 Jan; 167(1): 23-34. doi: 

10.1097/00000658-196801000-00004. 

17. Thumfart W, Waller G, Weidenbecher M. [The neck 

after radical neck-dissection. A follow-up study 

(author's transl)]. Laryngologie Rhinologie Otologie, 

1977 Jun; 56(6): 552-558. 

18. Carenfelt C, Eliasson K. Occurrence, duration and 

prognosis of unexpected accessory nerve paresis in 

radical neck dissection. Acta Otolaryngol, 1980; 90: 

470–473. 

19. Leipzig B, Suen JY, English JL, Barnes J, Hooper 

M. Functional evaluation of the spinal accessory 

nerve after neck dissection. Am J Surg, 1983; 146: 

526–530. 

20. Schuller DE, Reiches NA, Hamaker RC, et al. 

Analysis of disability resulting from treatment 

including radical neck dissection or modified neck 

dissection. Head Neck Surg, 1983; 6: 551–558. 

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: 478–482. 

22. Saunders JR Jr, Hirata RM, Jaques DA. Considering 

the spinal accessory nerve in head and neck surgery. 

Am J Surg, 1985; 150: 491–494. 

23. Sobol S, Jensen C, Sawyer W II, Costiloe P, Thong 

N. Objective comparison of physical dysfunction 

after neck dissection. Am J Surg, 1985; 150: 503–

509. 

24. Remmler D, Byers R, Scheetz J, et al. A prospective 

study of shoulder disability resulting from radical 

and modified neck dissections. Head Neck Surg, 

1986; 8: 280–286. 

25. Zibordi F, Baiocco F, Bascelli C, Bini A, Canepa A. 

Spinal accessory nerve function following neck 

dissection. Ann Otol Rhinol Laryngol, 1988; 97: 83–

86. 

26. Hillel AD, Kroll H, Dorman J, Medieros J. Radical 

neck dissection: a subjective and objective 

evaluation of postoperative disability. J Otolaryngol, 

1989; 18: 53–61. 

27. Shone GR, Yardley MP. An audit into the incidence 

of handicap after unilateral radical neck dissection. J 

Laryngol Otol, 1991; 105: 760–762. 

28. Krause HR, Bremerich A, Herrmann M. The 

innervation of the trapezius muscle in connection 

with radical neck-dissection. An anatomical study. J 

Craniomaxillofac Surg, 1991; 19: 87–89. 

29. Kuntz AL, Weymuller EA Jr. Impact of neck 

dissection on quality of life. Laryngoscope, 1999; 

109: 1334–1338. 

30. Terrell JE, Welsh DE, Bradford CR, et al. Pain, 

quality of life, and spinal accessory nerve status 

after neck dissection. Laryngoscope, 2000; 110: 

620–626. 

31. Cheng PT, Hao SP, Lin YH, Yeh AR. Objective 

comparison of shoulder dysfunction after three neck 

dissection techniques. Ann Otol Rhinol Laryngol, 

2000; 109(8): 761–766. 

32.  Koybasioglu A, Tokcaer AB, Uslu S, Ileri F, Beder 

L, Ozbilen S. Accessory nerve function after 

modified radical and lateral neck dissections. 

Laryngoscope, 2000; 110: 73–77. 

33. Dijkstra PU, van Wilgen PC, Buijs RP, et al. 

Incidence of shoulder pain after neck dissection: a 

clinical explorative study for risk factors. Head 

Neck, 2001; 23: 947–953. 

34. Shah S, Har-El G, Rosenfeld RM. Short-term and 

long-term quality of life after neck dissection. Head 

Neck, 2001; 23: 954–961. 

35. El Ghani F, Van Den Brekel MW, De Goede CJ, 

Kuik J, Leemans CR, Smeele LE. Shoulder function 

and patient well-being after various types of neck 

dissections. Clin Otolaryngol Allied Sci., 2002; 27: 

403–408. 

36. Chepeha DB, Taylor RJ, Chepeha JC, et al. 

Functional assessment using Constant’s Shoulder 

Scale after modified radical and selective neck 

dissection. Head Neck, 2002; 24: 432–436. 

37. Taylor RJ, Chepeha JC, Teknos TN, et al. 

Development and validation of the neck dissection 

impairment index: a quality of life measure. Arch 

Otolaryngol Head Neck Surg, 2002; 128: 44–49. 

38. Van Wilgen CP, Dijkstra PU, van der Laan BF, 

Plukker JT, Roodenburg JL. Shoulder and neck 

morbidity in quality of life after surgery for head 

and neck cancer. Head Neck, 2004; 26: 839–844. 

39.  Erisen L, Basel B, Irdesel J, et al. Shoulder function 

after accessory nerve sparing neck dissections. Head 

Neck. 2004; 26: 967–971. 

40. Laverick S, Lowe D, Brown JS, Vaughan ED, 

Rogers SN. The impact of neck dissection on health-

related quality of life. Arch Otolaryngol Head Neck 

Surg, 2004; 130: 149–154. 

41. Cappiello J, Piazza C, Nicolai P. The spinal 

accessory nerve in head and neck surgery. Curr Opin 

Otolaryngol Head Neck Surg, 2007; 15: 107–111. 

42.  Inoue H, Nibu K, Saito M, et al. Quality of life after 

neck dissection. Arch Otolaryngol Head Neck Surg, 

2006; 132: 662–666. 

43. Tsuji T, Tanuma A, Onitsuka T, et al. 

Electromyographic findings after different selective 

neck dissections. Laryngoscope, 2007; 117: 319–

322. 

https://doi.org/10.1002/hed.25609


Jaspreet et al.                                                                     World Journal of Pharmaceutical and Medical Research 

www.wjpmr.com        │         Vol 6, Issue 12, 2020.          │         ISO 9001:2015 Certified Journal         │ 

 

166 

44. Orhan KS, Demirel T, Baslo B, et al. Spinal 

accessory nerve function after neck dissections. J 

Laryngol Otol, 2007; 121: 44–48. 

45. Rogers SN, Ferlito A, Pellitteri PK, Shaha AR, 

Rinaldo A. Quality of life following neck 

dissections. Acta Otolaryngol, 2004; 124: 231–236. 

46. Stuiver MM, van Wilgen CP, de Boer EM, et al. 

Impact of shoulder complaints after neck dissection 

on shoulder disability and quality of life. 

Otolaryngol. Head Neck Surg, 2008; 139: 32–39. 

47. Selcuk A, Selcuk B, Bahar S, Dere H. Shoulder 

function in various types of neck dissection. Role of 

spinal accessory nerve and cervical plexus 

preservation. Tumori, 2008; 94: 36–39. 

48. Carr SD, Bowyer D, Cox G. Upper limb dysfunction 

following selective neck dissection: a retrospective 

questionnaire study. Head Neck, 2009; 31: 789–792. 

49. Oz B, Memis A. Development of musculoskeletal 

complaints and functional disabilities in patients 

with laryngeal carcinoma after neck dissection 

sparing spinal accessory nerve. Eur J Cancer Care 

(Engl), 2009; 18: 179–183. 

50. Celik B, Coskun H, Kumas FF, et al. Accessory 

nerve function after level 2b-preserving selective 

neck dissection. Head Neck, 2009; 31: 1496–1501. 

51. Umeda M, Shigeta T, Takahashi H, et al. Shoulder 

mobility after spinal accessory nerve-sparing 

modified radical neck dissection in oral cancer 

patients. Oral Surg Oral Med Oral Pathol Oral 

Radiol Endod, 2010; 109: 820–824. 

52. Nibu K, Ebihara Y, Ebihara M, et al. Quality of life 

after neck dissection: a multicenter longitudinal 

study by the Japanese Clinical Study Group on 

Standardization of Treatment for Lymph Node 

Metastasis of Head and Neck Cancer. Int J Clin 

Oncol, 2010; 15: 33–38. 

53. Teymoortash A, Hoch S, Eivazi B, Werner JA. 

Postoperative morbidity after different types of 

selective neck dissection. Laryngoscope, 2010; 120: 

924–929. 

54. Watkins JP, Williams GB, Mascioli AA, Wan JY, 

Samant S. Shoulder function in patients undergoing 

selective neck dissection with or without radiation 

and chemotherapy. Head Neck, 2011; 33: 615–619. 

55. Murer K, Huber GF, Haile SR, Stoeckli SJ. 

Comparison of morbidity between sentinel node 

biopsy and elective neck dissection for treatment of 

the N0 neck in patients with oral squamous cell 

carcinoma. Head Neck, 2011; 33: 1260–1264. 

56. Lee CH, Huang NC, Chen HC and Chen MK. 

Minimizing shoulder syndrome with intra-operative 

spinal accessory nerve monitoring for neck 

dissection. Acta Otorhinolaryngol Ital, 2013; 33: 93-

96. 

57.  Popovski V, Benedetti A, Popovic-Monevska D, 

Grcev A, Stamatoski A, Zhivadinovik J. Spinal 

accessory nerve preservation in modified neck 

dissections: surgical and functional outcomes. Acta 

Otorhinolaryngol Ital, 2017 Oct; 37(5): 368-374. 

doi: 10.14639/0392-100X-844. 

58.  Gane EM, O'Leary SP, Hatton AL, Panizza BJ, 

McPhail SM. Neck and Upper Limb Dysfunction in 

Patients following Neck Dissection: Looking 

beyond the Shoulder. Otolaryngology--head and 

Neck Surgery, 2017 Oct; 157(4): 631-640. DOI: 

10.1177/0194599817721164. 

59.  Gane EM, McPhail SM, Hatton AL, Panizza BJ, 

O'Leary SP. The relationship between physical 

impairments, quality of life and disability of the 

neck and upper limb in patients following neck 

dissection. J Cancer Surviv, 2018 Oct; 12(5): 619-

631. doi: 10.1007/s11764-018-0697-5. 

60.  Imai T, Sato Y, Abe J, Kumagai J, Morita S, Saijo 

S, Yamazaki T, Asada Y, Matsuura K. Shoulder 

function after neck dissection: Assessment via a 

shoulder-specific quality-of-life questionnaire and 

active shoulder abduction. Auris Nasus Larynx, 

2020 Jul 21; S0385-8146(20)30156-5. doi: 

10.1016/j.anl.2020.06.013. 

61.  Ewing MR, Martin H. Disability following radical 

neck dissection; an assessment based on the 

postoperative evaluation of 100 patients. Cancer, 

1952; 5: 873–883. 

62.  Nahum AM, Mullally W, Marmor L. A syndrome 

resulting from radical neck dissection. Arch 

Otolaryngol, 1961; 74: 424–428. 

63. Van Wilgen CP, Dijkstra PU, van der Laan BF, 

Plukker JT, Roodenburg JL. Shoulder complaints 

after nerve sparing neck dissections. International J 

Oral and Maxillofac Surg, 2004 Apr; 33(3): 253-

257. DOI: 10.1006/ijom.2003.0507. 

64.  Patten C, Hillel AD. The 11th nerve syndrome. 

Accessory nerve palsy or adhesive capsulitis? Arch 

Otolaryngol Head Neck Surg, 1993; 119: 215-220. 

65.  Popescu B, Berteşteanu SV, Grigore R, Scăunaşu R, 

Popescu CR. Functional implications of radical neck 

dissection and the impact on the quality of life for 

patients with head and neck neoplasia. J Med Life., 

2012 Dec 15; 5(4): 410-3. 

66.  Molinari R, Cantu G, Chiesa F, et al. Retrospective 

comparison of conservative and radical neck 

dissection in laryngeal cancer. Ann Otol Rhinol 

Laryngol, 1980; 89: 578-581. 

67.  Gavilan J, Gavilan C, Herranz J. Functional neck 

dissection: three decades of controversy. Ann Otol 

Rhinol Laryngol, 1992; 101: 339-341. 

68.  Bocca E. Surgical management of supraglottic 

cancer and its lymph node metastases in a 

conservative perspective. Ann Otol Rhinol 

Laryngol, 1991; 100: 261-267. 

69.  Byers RM. Modified neck dissection: a study of 967 

cases from 1970 to 1980. Am J Surg, 1985; 150: 

414-421. 

70.  Brown H, Burns S, Kaiser CW. The spinal 

accessory nerve plexus, the trapezius muscle, and 

shoulder stabilization after radical neck cancer 

surgery. Ann Surg, 1988 Nov; 208(5): 654-61. doi: 

10.1097/00000658-198811000-00019. 

71.  Saffold SH, Wax MK, Nguyen A, et al. Sensory 

changes associated with selective neck dissection. 



Jaspreet et al.                                                                     World Journal of Pharmaceutical and Medical Research 

www.wjpmr.com        │         Vol 6, Issue 12, 2020.          │         ISO 9001:2015 Certified Journal         │ 

 

167 

Arch Otolaryngol Head Neck Surg, 2000; 126: 425–

428. 

72.  Hann D, Winter K, Jacobsen P. Measurement of 

depressive symptoms in cancer patients: evaluation 

of the Center for Epidemiological Studies 

Depression Scale (CES-D). J Psychosom Res. 1999; 

46:437–443. 

73.  Soo KC, Guiloff RJ, Oh A, Rovere GQD and 

Westbury G. Innervation of the trapezius muscle: A 

study in patients undergoing neck dissections. Head 

Neck, 1990; 12: 488-495. doi:10.1002/hed. 

2880120607 

74.  Petrera JE, Trojaborg W. Conduction studies along 

the accessory nerve and follow-up of patients with 

trapezius palsy. J Neurol Neurosurg Psychiatry, 

1984 Jun; 47(6): 630-6. doi: 10.1136/jnnp.47.6.630. 

75.  Baggi F, Santoro L, Grosso E, Zanetti C, Bonacossa 

E, Sandrin F, Massaro MA, Tradati N, Simoncini 

MC. Motor and functional recovery after neck 

dissection: comparison of two early physical 

rehabilitation programmes. Acta Otorhinolaryngol 

Ital, 2014 Aug; 34(4): 230-40. 

76. Herring D, King AI, Connelly M. New rehabilitation 

concepts in management of radical neck dissection 

syndrome. A clinical report. Phys Ther, 1987 Jul; 

67(7): 1095-9.  doi: 10.1093/ptj/67.7.1095. 

77. Shah JP, Patel SG, editors. Head and Neck Surgery 

and Oncology New York: Elsevier Limited, 2003. 

78.  D'Cruz AK, Vaish R, Kapre N, Dandekar M, Gupta 

S, Hawaldar R, Agarwal JP, Pantvaidya G, Chaukar 

D, Deshmukh A, Kane S, Arya S, Ghosh-Laskar S, 

Chaturvedi P, Pai P, Nair S, Nair D, Badwe R; Head 

and Neck Disease Management Group. Elective 

versus Therapeutic Neck Dissection in Node-

Negative Oral Cancer. N Engl J Med, 2015 Aug 6; 

373(6): 521-9. doi: 10.1056/NEJMoa1506007. 

https://doi.org/10.1002/hed.2880120607
https://doi.org/10.1002/hed.2880120607

