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a b s t r a c t 

Background: The recommended timing for returning to common activities after cervical spine surgery varies 

widely among physicians based on training background and personal opinion, without clear guidelines or con- 

sensus. The purpose of this study was to analyze spine surgeons’ responses about the recommended timing for 

returning to common activities after different cervical spine procedures. 

Methods: This was a survey study including 91 spine surgeons. The participants were asked to complete an anony- 

mous online survey. Questions regarding their recommended time for returning to regular activities (showering, 

driving, biking, running, swimming, sedentary work, and nonsedentary work) after anterior cervical decompres- 

sion and fusion (ACDF), cervical disc replacement (CDR), posterior cervical decompression and fusion (PCDF), 

and laminoplasty were included. Comparisons of recommended times for return to activities after each surgical 

procedure were made based on surgeons’ years in practice. 

Results: For ACDF and PCDF, there were no statistically significant differences in recommended times for return 

to any activity when stratified by years in practice. When considering CDR, return to non-sedentary work differed 

between surgeons in practice for 10 to 15 years, who recommended return at 3 months, and all other groups of 

surgeons, who recommended 6 weeks. Laminoplasty surgery yielded the most variability in activity recommen- 

dations, with earlier recommended return (6 weeks) to biking, non-sedentary work, and sedentary work in the 

most experienced surgeon group ( > 15 years in practice) than in all other surgeon experience groups (3 months). 

Conclusions: We observed significant variability in surgeon recommendations for return to regular activities after 

cervical spine surgery. 
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ntroduction 

The number of spinal procedures performed globally will continue

o increase, especially in the setting of an aging population [1 , 2] . While

ultiple goals of spine surgery exist – decreasing pain and disability, im-

roving deformity, minimizing postoperative complications, and mini-

izing cost, the primary objective is always to improve the patient’s

uality of life [3 , 4] . When assessing quality of life, the most basic mea-
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ure to consider is a patient’s ability to partake in activities of daily

iving, with the lack of capacity to perform these activities a proven indi-

ator of disability that ultimately affects patient satisfaction [5] . More-

ver, after surgery, a large percentage of patients expect to return to

heir preoperative levels of function, that may include activities such as

riving, exercise, and, oftentimes, work [6] . Interestingly, although rec-

mmendations are given to every patient in their postoperative course,

here remains little to no consensus on when exactly after surgery they
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hould be cleared to return to such activities. While studies do exist

hen considering return to play in athletes after cervical injuries [7 , 8]

nd after undergoing single level ACDF [9 , 10] , return to more common,

veryday activities, lacks consensus. Much of the reasoning behind rec-

mmendations for return to common activities after spinal surgeries are

ogmatic and often based on the treating surgeon’s personal beliefs or

raining background, without sound evidence [11] . 

In this study, we aimed to evaluate, through a survey given to spine

urgeons, the general recommendations for the time to return to differ-

nt activities (showering, driving, biking, running, swimming, sedentary

nd non-sedentary work) after multiple different types of elective cervi-

al spine surgeries, and to analyze factors affecting differences in these

ecommendations. 

ethods 

The study was conducted in accordance with the ethical principles

f the Declaration of Helsinki and hospital institutional review board

xemption approval (IRB#2022-0274) was obtained prior to study re-

ruitment. Written informed consent was waived. 

urvey 

An anonymous, electronic survey (see full survey in Supplemental

aterials section) was administered to spine surgeons. The survey in-

luded questions about basic demographic information such as back-

round training, geographic region of practice, board certification sta-

us, years in practice, and practice type. The survey also included ques-

ions regarding surgeon-specific recommendations for time to return to

ctivities (specifically showering, driving, running, sex, swimming, and

edentary and non-sedentary work) after 4 different types of cervical

pine operations: anterior cervical discectomy and fusion (ACDF), cervi-

al disc replacement (CDR), posterior cervical decompression and fusion

PCDF), and laminoplasty. 

ecruitment and participants 

Recruitment emails with a brief study description and survey link

ere sent to potential participants identified through contact lists and

n institutional listserv. Only surgeons that received the survey invita-

ion could participate; there was no public access to the questionnaire.

nclusion criteria were practicing spine surgeons (orthopedic spine sur-

eons and neurosurgeons) globally. Responses were collected from July

022 through November 2022. 

tatistical analysis 

Counts and percentages were calculated for summarizing the discrete

ariables. The Fisher’s exact test was used to examine the differences

n return to activity timing between amongst subgroups of respondents

ased on years of experience/practice ( “years-in-practice ” subgroups).

tatistical analysis was performed using R-Studio version 2023.03.0

Posit Software). Statistical significance was defined as p < .05. 

esults 

emographics 

Ninety-one surgeons responded to the survey. Of the respondents,

7 were orthopedic spine surgeons; the remaining 4 were neurosur-

eons. A total of 69% of respondents currently practiced in the United

tates of America (USA), while 31% practiced outside of the USA.

ithin the USA, there was significant regional variation – 63% of re-

ponses were from the Northeast, 16% Southeast, 8% Midwest, and

3% West. Amongst survey respondents, 57% were board-certified, 29%

ere board-eligible, and 14% were non-board certified at the time of
2 
urvey completion. Regarding the years-in-practice subgroups, 23% had

ore than 15 years, 12% had 10 to 15, 25% had 5 to 10, and 40% had

 to 5. Finally, 37% of survey respondents noted they practiced in a

rivate practice setting, 36% practiced at an academic medical center,

7% were hospital employed, and 10% noted that they practiced in a

ybrid private/academic ( “privademic ”) model. 

eturn to activities by procedure 

CDF 

Of the 91 survey respondents, 73 (80%) completed the section on

CDF. Return to showering after surgery was most commonly reported

s postoperative day 3 (38% of responses). The second most common

ecommendation for showering was postoperative day 1 (32% of re-

ponses). The majority of respondents recommended return to driving,

ex, and sedentary work, by 2 weeks, whereas for running, swimming,

iking, and non-sedentary work, return at 6 weeks was most often rec-

mmended. When stratified by years-in-practice subgroups, there were

o significant differences in recommendations for any activity ( Table 1 ).

DR 

74 of the survey respondents (81%) completed the section on CDR.

imilar to ACDF recommendations, showering after CDR was most com-

only recommended on postoperative day 3 (40% of responses), fol-

owed by postoperative day 1 (32%). Also similarly, recommendation

or return to driving, sex, and sedentary work was most commonly 2

eeks, and 6 weeks for running, biking, swimming, and non-sedentary

ork. The only significant difference was in recommended return to

on-sedentary work, for which the 10-15 years-in-practice subgroup rec-

mmended a later return (3 months postoperative) as opposed to the all

ther subgroups (6 weeks) (p = .024) ( Table 2 ). 

CDF 

74 of the survey respondents (81%) completed the section on PCDF.

lightly different than ACDF and CDR, the recommended return to show-

ring after PCDF was most commonly reported as postoperative day 3

37% of responses), with the second most common recommendation

eing postoperative day 5 (20% responses). Return to driving, swim-

ing, biking and sedentary work was most commonly recommended

t 6 weeks postoperatively, with running and non-sedentary work were

ecommended at 3 months. No significant differences were observed be-

ween years-in-practice subgroups ( Table 3 ). 

aminoplasty 

A total of 74 of the survey respondents (81%) completed the sec-

ion on laminoplasty. Exactly similar to PCDF, showering after lamino-

lasty was most commonly recommended on postoperative day 3 (37%

f responses), followed by postoperative day 5 (20%). Return to driving,

unning, swimming, sex, sedentary work, and non-sedentary work was

ecommended most commonly at 6 weeks. Regarding biking, the 10

o 15 years-in-practice subgroup recommended returning at 3 months

ostoperatively, in contrast to the other subgroups, all of which rec-

mmended return at 6 weeks (p = .015). Similarly, the 10 to 15 years-in-

ractice subgroup recommended later times for return to both sedentary

p = .046) and non-sedentary work (p = .013) when compared to all other

ubgroups ( Table 4 ). 

ooled percentages 

Figs. 1–8 demonstrate the pooled percentages of recommended tim-

ng for return to all activities listed in the survey after ACDF, CDR, PCDF,

nd laminoplasty combined (all procedures). 



G. Camino-Willhuber, S. Tani, M.J. Kelly et al. North American Spine Society Journal (NASSJ) 18 (2024) 100316 

Table 1 

Recommended timing for return to activities after ACDF. 

Activity Total responses 

(n = 73) 

0–5 years in practice 

(n = 28) 

5–10 years in 

practice (n = 18) 

10–15 years in 

practice (n = 11) 

≥ 15 years in 

practice (n = 17) 

p-value 

Showering .268 

1 day 24 (32.4%) 11 (39.3%) 3 (16.7%) 3 (27.3%) 7 (41.2%) 

3 days 28 (37.8%) 12 (42.9%) 7 (38.9%) 5 (45.5%) 4 (23.5%) 

5 days 11 (14.9%) 4 (14.3%) 4 (22.2%) 1 (9.1%) 2 (11.8%) 

1 week 4 (5.4%) 0 (0.0%) 1 (5.6%) 0 (0.0%) 3 (17.6%) 

2 weeks 7 (9.5%) 1 (3.6%) 3 (16.7%) 2 (18.2%) 1 (5.9%) 

Driving .333 

2 weeks 46 (62.2%) 20 (71.4%) 9 (50.0%) 6 (54.5%) 11 (64.7%) 

6 weeks 18 (24.3%) 4 (14.3%) 6 (33.3%) 5 (45.5%) 3 (17.6%) 

3 months 10 (13.5%) 4 (14.3%) 3 (16.7%) 0 (0.0%) 3 (17.6%) 

6 months 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

1 year 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

Running .842 

2 weeks 8 (10.8%) 3 (10.7%) 2 (11.1%) 0 (0.0%) 3 (17.6%) 

6 weeks 33 (44.6%) 11 (39.3%) 8 (44.4%) 7 (63.6%) 7 (41.2%) 

3 months 29 (39.2%) 12 (42.9%) 7 (38.9%) 3 (27.3%) 7 (41.2%) 

6 months 4 (5.4%) 2 (7.1%) 1 (5.6%) 1 (9.1%) 0 (0.0%) 

1 year 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

Swimming .128 

2 weeks 9 (12.2%) 2 (7.1%) 5 (27.8%) 0 (0.0%) 2 (11.8%) 

6 weeks 42 (56.8%) 18 (64.3%) 7 (38.9%) 8 (72.7%) 9 (52.9%) 

3 months 20 (27.0%) 5 (17.9%) 6 (33.3%) 3 (27.3%) 6 (35.3%) 

6 months 3 (4.1%) 3 (10.7%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

1 year 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

Biking .400 

2 weeks 24 (32.4%) 10 (35.7%) 7 (38.9%) 0 (0.0%) 7 (41.2%) 

6 weeks 31 (41.9%) 10 (35.7%) 8 (44.4%) 6 (54.5%) 7 (41.2%) 

3 months 18 (24.3%) 7 (25.0%) 3 (16.7%) 5 (45.5%) 3 (17.6%) 

6 months 1 (1.4%) 1 (3.6%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

1 year 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

Sex .788 

2 weeks 39 (53.4%) 15 (55.6%) 8 (44.4%) 8 (72.7%) 8 (47.1%) 

6 weeks 23 (31.5%) 9 (33.3%) 6 (33.3%) 2 (18.2%) 6 (35.3%) 

3 months 11 (15.1%) 3 (11.1%) 4 (22.2%) 1 (9.1%) 3 (17.6%) 

6 months 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

1 year 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

Sedentary work .762 

2 weeks 57 (77.0%) 22 (78.6%) 14 (77.8%) 7 (63.6%) 14 (82.4%) 

6 weeks 15 (20.3%) 5 (17.9%) 3 (16.7%) 4 (36.4%) 3 (17.6%) 

3 months 2 (2.7%) 1 (3.6%) 1 (5.6%) 0 (0.0%) 0 (0.0%) 

6 months 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

1 year 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

Non-sedentary work .231 

2 weeks 8 (11.0%) 3 (10.7%) 2 (11.1%) 0 (0.0%) 3 (17.6%) 

6 weeks 38 (52.1%) 19 (67.9%) 9 (50.0%) 4 (40.0%) 6 (35.3%) 

3 months 27 (37.0%) 6 (21.4%) 7 (38.9%) 6 (60.0%) 8 (47.1%) 

6 months 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

1 year 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

Significant p-values are expressed in bold. 

ACDF, anterior cervical discectomy and fusion. 

Fig. 1. Pooled percentages of recommended timing for return to 

showering after ACDF, CDR, PCDF, and laminoplasty. ACDF, anterior 

cervical discectomy and fusion; CDR, cervical disc replacement; PCDF, 

posterior cervical decompression and fusion. 

3 
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Table 2 

Recommended timing for return to activities after CDR. 

Activity Total (n = 73) 0–5 years in practice 

(n = 27) 

5–10 years in 

practice (n = 18) 

10–15 years in 

practice (n = 11) 

≥ 15 years in 

practice (n = 17) 

p-value 

Showering .524 

1 day 23 (31.5%) 11 (40.7%) 3 (16.7%) 3 (27.3%) 6 (35.3%) 

3 days 29 (39.7%) 12 (44.4%) 7 (38.9%) 5 (45.5%) 5 (29.4%) 

5 days 7 (9.6%) 2 (7.4%) 3 (16.7%) 0 (0.0%) 2 (11.8%) 

1 week 6 (8.2%) 0 (0.0%) 2 (11.1%) 1 (9.1%) 3 (17.6%) 

2 weeks 8 (11.0%) 2 (7.4%) 3 (16.7%) 2 (18.2%) 1 (5.9%) 

Driving .243 

2 weeks 40 (54.8%) 19 (70.4%) 7 (38.9%) 5 (45.5%) 9 (52.9%) 

6 weeks 22 (30.1%) 5 (18.5%) 6 (33.3%) 6 (54.5%) 5 (29.4%) 

3 months 10 (13.7%) 3 (11.1%) 4 (22.2%) 0 (0.0%) 3 (17.6%) 

6 months 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

1 year 1 (1.4%) 0 (0.0%) 1 (5.6%) 0 (0.0%) 0 (0.0%) 

Running .575 

2 weeks 12 (16.4%) 6 (22.2%) 2 (11.1%) 0 (0.0%) 4 (23.5%) 

6 weeks 38 (52.1%) 16 (59.3%) 8 (44.4%) 6 (54.5%) 8 (47.1%) 

3 months 19 (26.0%) 4 (14.8%) 6 (33.3%) 4 (36.4%) 5 (29.4%) 

6 months 3 (4.1%) 1 (3.7%) 1 (5.6%) 1 (9.1%) 0 (0.0%) 

1 year 1 (1.4%) 0 (0.0%) 1 (5.6%) 0 (0.0%) 0 (0.0%) 

Swimming .591 

2 weeks 12 (16.4%) 6 (22.2%) 4 (22.2%) 0 (0.0%) 2 (11.8%) 

6 weeks 41 (56.2%) 16 (59.3%) 7 (38.9%) 8 (72.7%) 10 (58.8%) 

3 months 17 (23.3%) 4 (14.8%) 5 (27.8%) 3 (27.3%) 5 (29.4%) 

6 months 2 (2.7%) 1 (3.7%) 1 (5.6%) 0 (0.0%) 0 (0.0%) 

1 year 1 (1.4%) 0 (0.0%) 1 (5.6%) 0 (0.0%) 0 (0.0%) 

Biking .147 

2 weeks 28 (38.4%) 12 (44.4%) 9 (50.0%) 0 (0.0%) 7 (41.2%) 

6 weeks 30 (41.1%) 12 (44.4%) 4 (22.2%) 8 (72.7%) 6 (35.3%) 

3 months 13 (17.8%) 2 (7.4%) 4 (22.2%) 3 (27.3%) 4 (23.5%) 

6 months 1 (1.4%) 1 (3.7%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

1 year 1 (1.4%) 0 (0.0%) 1 (5.6%) 0 (0.0%) 0 (0.0%) 

Sex .742 

2 weeks 41 (56.2%) 17 (63.0%) 8 (44.4%) 8 (72.7%) 8 (47.1%) 

6 weeks 22 (30.1%) 7 (25.9%) 7 (38.9%) 2 (18.2%) 6 (35.3%) 

3 months 8 (11.0%) 2 (7.4%) 2 (11.1%) 1 (9.1%) 3 (17.6%) 

6 months 1 (1.4%) 1 (3.7%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

1 year 1 (1.4%) 0 (0.0%) 1 (5.6%) 0 (0.0%) 0 (0.0%) 

Sedentary work .324 

2 weeks 56 (76.7%) 22 (81.5%) 13 (72.2%) 6 (54.5%) 15 (88.2%) 

6 weeks 14 (19.2%) 4 (14.8%) 3 (16.7%) 5 (45.5%) 2 (11.8%) 

3 months 2 (2.7%) 1 (3.7%) 1 (5.6%) 0 (0.0%) 0 (0.0%) 

6 months 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

1 year 1 (1.4%) 0 (0.0%) 1 (5.6%) 0 (0.0%) 0 (0.0%) 

Non-sedentary work .024 

2 weeks 10 (13.7%) 7 (25.9%) 2 (11.1%) 0 (0.0%) 1 (5.9%) 

6 weeks 41 (56.2%) 18 (66.7%) 9 (50.0%) 4 (36.4%) 10 (58.8%) 

3 months 21 (28.8%) 2 (7.4%) 6 (33.3%) 7 (63.6%) 6 (35.3%) 

6 months 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

1 year 1 (1.4%) 0 (0.0%) 1 (5.6%) 0 (0.0%) 0 (0.0%) 

Significant p-values are expressed in bold. 

CDR, cervical disc replacement. 

Fig. 2. Pooled percentages of recommended timing for return to driv- 

ing after ACDF, CDR, PCDF, and laminoplasty. ACDF, anterior cervical 

discectomy and fusion; CDR, cervical disc replacement; PCDF, poste- 

rior cervical decompression and fusion. 
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Table 3 

Recommended timing for return to activities after PCDF. 

Activity Total (n = 74) 0–5 years in practice 

(n = 28) 

5–10 years in 

practice (n = 18) 

10–15 years in 

practice (n = 11) 

≥ 15 years in 

practice (n = 17) 

p-value 

Showering .234 

1 day 11 (14.9%) 7 (25.0%) 1 (5.6%) 1 (9.1%) 2 (11.8%) 

3 days 27 (36.5%) 6 (21.4%) 7 (38.9%) 6 (54.5%) 8 (47.1%) 

5 days 15 (20.3%) 9 (32.1%) 3 (16.7%) 1 (9.1%) 2 (11.8%) 

1 week 9 (12.2%) 2 (7.1%) 2 (11.1%) 1 (9.1%) 4 (23.5%) 

2 weeks 12 (16.2%) 4 (14.3%) 5 (27.8%) 2 (18.2%) 1 (5.9%) 

Driving .220 

2 weeks 18 (24.3%) 8 (28.6%) 3 (16.7%) 2 (18.2%) 5 (29.4%) 

6 weeks 40 (54.1%) 15 (53.6%) 7 (38.9%) 9 (81.8%) 9 (52.9%) 

3 months 15 (20.3%) 5 (17.9%) 7 (38.9%) 0 (0.0%) 3 (17.6%) 

6 months 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

1 year 1 (1.4%) 0 (0.0%) 1 (5.6%) 0 (0.0%) 0 (0.0%) 

Running .258 

2 weeks 1 (1.4%) 0 (0.0%) 1 (5.6%) 0 (0.0%) 0 (0.0%) 

6 weeks 22 (29.7%) 8 (28.6%) 2 (11.1%) 3 (27.3%) 9 (52.9%) 

3 months 39 (52.7%) 14 (50.0%) 12 (66.7%) 7 (63.6%) 6 (35.3%) 

6 months 11 (14.9%) 6 (21.4%) 2 (11.1%) 1 (9.1%) 2 (11.8%) 

1 year 1 (1.4%) 0 (0.0%) 1 (5.6%) 0 (0.0%) 0 (0.0%) 

Swimming .144 

2 weeks 4 (5.4%) 0 (0.0%) 3 (16.7%) 1 (9.1%) 0 (0.0%) 

6 weeks 33 (44.6%) 14 (50.0%) 5 (27.8%) 4 (36.4%) 10 (58.8%) 

3 months 31 (41.9%) 13 (46.4%) 6 (33.3%) 6 (54.5%) 6 (35.3%) 

6 months 5 (6.8%) 1 (3.6%) 3 (16.7%) 0 (0.0%) 1 (5.9%) 

1 year 1 (1.4%) 0 (0.0%) 1 (5.6%) 0 (0.0%) 0 (0.0%) 

Biking .468 

2 weeks 12 (16.2%) 4 (14.3%) 4 (22.2%) 0 (0.0%) 4 (23.5%) 

6 weeks 30 (40.5%) 12 (42.9%) 4 (22.2%) 5 (45.5%) 9 (52.9%) 

3 months 28 (37.8%) 11 (39.3%) 8 (44.4%) 6 (54.5%) 3 (17.6%) 

6 months 3 (4.1%) 1 (3.6%) 1 (5.6%) 0 (0.0%) 1 (5.9%) 

1 year 1 (1.4%) 0 (0.0%) 1 (5.6%) 0 (0.0%) 0 (0.0%) 

Sex .093 

2 weeks 23 (31.1%) 5 (17.9%) 6 (33.3%) 6 (54.5%) 6 (35.3%) 

6 weeks 38 (51.4%) 20 (71.4%) 7 (38.9%) 4 (36.4%) 7 (41.2%) 

3 months 11 (14.9%) 3 (10.7%) 3 (16.7%) 1 (9.1%) 4 (23.5%) 

6 months 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

1 year 2 (2.7%) 0 (0.0%) 2 (11.1%) 0 (0.0%) 0 (0.0%) 

Sedentary work .122 

2 weeks 26 (35.1%) 9 (32.1%) 5 (27.8%) 1 (9.1%) 11 (64.7%) 

6 weeks 40 (54.1%) 17 (60.7%) 10 (55.6%) 8 (72.7%) 5 (29.4%) 

3 months 7 (9.5%) 2 (7.1%) 2 (11.1%) 2 (18.2%) 1 (5.9%) 

6 months 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

1 year 1 (1.4%) 0 (0.0%) 1 (5.6%) 0 (0.0%) 0 (0.0%) 

Non-sedentary work .202 

2 weeks 2 (2.7%) 0 (0.0%) 2 (11.1%) 0 (0.0%) 0 (0.0%) 

6 weeks 18 (24.3%) 9 (32.1%) 3 (16.7%) 1 (9.1%) 5 (29.4%) 

3 months 47 (63.5%) 17 (60.7%) 10 (55.6%) 9 (81.8%) 11 (64.7%) 

6 months 5 (6.8%) 2 (7.1%) 1 (5.6%) 1 (9.1%) 1 (5.9%) 

1 year 2 (2.7%) 0 (0.0%) 2 (11.1%) 0 (0.0%) 0 (0.0%) 

Significant p-values are expressed in bold. 

PCDF, posterior cervical decompression and fusion. 

Fig. 3. Pooled percentages of recommended timing for return to run- 

ning after ACDF, CDR, PCDF, and laminoplasty. ACDF, anterior cer- 

vical discectomy and fusion; CDR, cervical disc replacement; PCDF, 

posterior cervical decompression and fusion. 
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Table 4 

Recommended timing for return to activities after laminoplasty. 

Activity Total (n = 74) 0–5 years in practice 

(n = 28) 

5–10 years in 

practice (n = 18) 

10–15 years in 

practice (n = 11) 

≥ 15 years in 

practice (n = 17) 

p-value 

Showering .255 

1 day 13 (17.6%) 8 (28.6%) 2 (11.1%) 1 (9.1%) 2 (11.8%) 

3 days 27 (36.5%) 6 (21.4%) 7 (38.9%) 5 (45.5%) 9 (52.9%) 

5 days 15 (20.3%) 9 (32.1%) 2 (11.1%) 2 (18.2%) 2 (11.8%) 

1 week 9 (12.2%) 3 (10.7%) 2 (11.1%) 1 (9.1%) 3 (17.6%) 

2 weeks 10 (13.5%) 2 (7.1%) 5 (27.8%) 2 (18.2%) 1 (5.9%) 

Driving .483 

2 weeks 31 (41.9%) 14 (50.0%) 6 (33.3%) 2 (18.2%) 9 (52.9%) 

6 weeks 36 (48.6%) 11 (39.3%) 10 (55.6%) 8 (72.7%) 7 (41.2%) 

3 months 6 (8.1%) 3 (10.7%) 1 (5.6%) 1 (9.1%) 1 (5.9%) 

6 months 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

1 year 1 (1.4%) 0 (0.0%) 1 (5.6%) 0 (0.0%) 0 (0.0%) 

Running .239 

2 weeks 4 (5.6%) 1 (3.7%) 2 (11.8%) 0 (0.0%) 1 (5.9%) 

6 weeks 37 (51.4%) 16 (59.3%) 6 (35.3%) 3 (27.3%) 12 (70.6%) 

3 months 28 (38.9%) 10 (37.0%) 7 (41.2%) 7 (63.6%) 4 (23.5%) 

6 months 2 (2.8%) 0 (0.0%) 1 (5.9%) 1 (9.1%) 0 (0.0%) 

1 year 1 (1.4%) 0 (0.0%) 1 (5.9%) 0 (0.0%) 0 (0.0%) 

Swimming .194 

2 weeks 4 (5.4%) 0 (0.0%) 3 (16.7%) 0 (0.0%) 1 (5.9%) 

6 weeks 47 (63.5%) 19 (67.9%) 9 (50.0%) 6 (54.5%) 13 (76.5%) 

3 months 21 (28.4%) 9 (32.1%) 4 (22.2%) 5 (45.5%) 3 (17.6%) 

6 months 1 (1.4%) 0 (0.0%) 1 (5.6%) 0 (0.0%) 0 (0.0%) 

1 year 1 (1.4%) 0 (0.0%) 1 (5.6%) 0 (0.0%) 0 (0.0%) 

Biking .015 

2 weeks 14 (18.9%) 4 (14.3%) 3 (16.7%) 0 (0.0%) 7 (41.2%) 

6 weeks 45 (60.8%) 19 (67.9%) 12 (66.7%) 5 (45.5%) 9 (52.9%) 

3 months 14 (18.9%) 5 (17.9%) 2 (11.1%) 6 (54.5%) 1 (5.9%) 

6 months 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

1 year 1 (1.4%) 0 (0.0%) 1 (5.6%) 0 (0.0%) 0 (0.0%) 

Sex .695 

2 weeks 26 (35.1%) 9 (32.1%) 4 (22.2%) 6 (54.5%) 7 (41.2%) 

6 weeks 39 (52.7%) 16 (57.1%) 11 (61.1%) 4 (36.4%) 8 (47.1%) 

3 months 8 (10.8%) 3 (10.7%) 2 (11.1%) 1 (9.1%) 2 (11.8%) 

6 months 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

1 year 1 (1.4%) 0 (0.0%) 1 (5.6%) 0 (0.0%) 0 (0.0%) 

Sedentary work .046 

2 weeks 34 (45.9%) 14 (50.0%) 6 (33.3%) 1 (9.1%) 13 (76.5%) 

6 weeks 35 (47.3%) 13 (46.4%) 10 (55.6%) 9 (81.8%) 3 (17.6%) 

3 months 4 (5.4%) 1 (3.6%) 1 (5.6%) 1 (9.1%) 1 (5.9%) 

6 months 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

1 year 1 (1.4%) 0 (0.0%) 1 (5.6%) 0 (0.0%) 0 (0.0%) 

Non-sedentary work .013 

2 weeks 5 (6.8%) 1 (3.6%) 3 (16.7%) 0 (0.0%) 1 (5.9%) 

6 weeks 36 (48.6%) 19 (67.9%) 4 (22.2%) 2 (18.2%) 11 (64.7%) 

3 months 31 (41.9%) 8 (28.6%) 10 (55.6%) 9 (81.8%) 4 (23.5%) 

6 months 1 (1.4%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (5.9%) 

1 year 1 (1.4%) 0 (0.0%) 1 (5.6%) 0 (0.0%) 0 (0.0%) 

Significant p-values are expressed in bold. 

Fig. 4. Pooled percentages of recommended timing for return to 

swimming after ACDF, CDR, PCDF, and laminoplasty. ACDF, anterior 

cervical discectomy and fusion; CDR, cervical disc replacement; PCDF, 

posterior cervical decompression and fusion. 
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Fig. 5. Pooled percentages of recommended timing for return to bik- 

ing after ACDF, CDR, PCDF, and laminoplasty. ACDF, anterior cervical 

discectomy and fusion; CDR, cervical disc replacement; PCDF, poste- 

rior cervical decompression and fusion. 

Fig. 6. Pooled percentages of recommended timing for return to sex 

after ACDF, CDR, PCDF, and laminoplasty. ACDF, anterior cervical dis- 

cectomy and fusion; CDR, cervical disc replacement; PCDF, posterior 

cervical decompression and fusion. 

Fig. 7. Pooled percentages of recommended timing for return to 

sedentary work after ACDF, CDR, PCDF, and laminoplasty. ACDF, an- 

terior cervical discectomy and fusion; CDR, cervical disc replacement; 

PCDF, posterior cervical decompression and fusion. 
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iscussion 

The recommended timing for returning to regular activities in the

eneral population after cervical spine surgery has not been standard-

zed. While basic science research has helped to establish reasonable

xpectations for healing (soft tissues and bony tissues) at different

imepoints postoperatively, standardization of recommendations for

eturning to actual life activities remains elusive. For instance, one can

enerally expect the re-epithelialization of surgical wounds to take 14

o 21 days (2–3 weeks) [12] . Yet while the patient’s incision may be

uccessfully healed in just a few weeks, bony fusion requires a much
7 
onger period of time, with estimates ranging from 12 weeks to upwards

f 12 months postoperatively [13 , 14] . This lack of clear consensus on

hen exactly surgeons can expect healing of the soft tissues and bones

ostoperatively has contributed to a clear dearth of evidence supporting

n “optimal ” timing to return to regular activities after surgery of the

ervical spine. Because of this, current recommendations to patients are

ade largely based on the surgeon’s background training and common

ense, however without clear supporting scientific evidence. In this

tudy we aimed to highlight, by means of a survey provided to spine

urgeons, any discrepancies in recommendations for return to regular

ctivities after 4 common surgical procedures of the cervical spine. 
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Fig. 8. Pooled percentages of recommended timing for return to non- 

sedentary work after ACDF, CDR, PCDF, and laminoplasty. ACDF, an- 

terior cervical discectomy and fusion; CDR, cervical disc replacement; 

PCDF, posterior cervical decompression and fusion. 
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To our knowledge, there are no well-defined guidelines regarding

he timing of returning to common activities in the general popula-

ion after cervical spine surgery. Most of the existing guidelines are

pecific to athletes returning to sport. For example, Leider et al. stud-

ed return to play in elite athletes after spine surgery in a systematic

eview including 13 studies and a total of 349 athletes who under-

ent ACDF, CDR, or PCDF [10] . The authors demonstrated a higher

ate of return to play with surgical compared to conservative manage-

ent, and noted that return to play after surgical intervention was safe

eparately, Molinari et al. [9] , in a systematic review including a total

f 175 athletes, concluded that the existing literature supports a high

ate of successful return to sport and pre-surgery performance level af-

er one-level ACDF surgery for cervical disc herniations. Neither study

uggested a concrete timeline for when exactly these patients should

eturn. 

And while the literature on athletes’ return to sport is rather thin,

uidelines on return to common activities remains even more sparse.

uglielmi et al. [15] surveyed 56 spine surgeons regarding the opti-

al timing to return to activities of daily living (driving, biking, heavy

abor) after ACDF and posterior cervical foraminotomy procedures. In

heir study, the average recommended time to return to driving was 4

o 6 weeks after a one-level ACDF, and 6 weeks after a multilevel ACDF

r posterior cervical foraminotomy. This same study noted an average

ostoperative return to biking after 1 or 2-level ACDF or posterior cer-

ical foraminotomy at 4 weeks, and at 6 weeks for ACDF of 3 levels

r greater. Lastly, for heavy labor (akin to non-sedentary work in our

tudy), the authors reported an average recommendation of returning

o activity after 6 weeks for foraminotomy, 8 weeks for one-level ACDF,

 to 12 weeks for 2-level ACDF, and 3 months for ACDF of 3 or more

evels. This study highlights contradictions and similarities in its find-

ngs when compared to our results. The survey completed in our study

n recommended return to driving demonstrated 2 weeks as the most

ommon response (over 60%), yet also saw a wide range of survey re-

ponses (range: 2 weeks to 3 months), which just further underscores

he discrepancies in medical discharge and return to activities. How-

ver, when considering timing for recommended return to biking and

onsedentary labor, our study fared relatively similarly in comparison,

n which the most common response was 6 weeks (however at just 42%),

ith responses ranging from 2 weeks to 6 months. While our study did

ot stratify ACDF by 1, 2, or 3 or more levels, the most common response

or recommended return to non-sedentary work after ACDF in general

as 6 weeks (52% of responses). Again, however, responses to this sur-

ey question ranged widely, from 2 weeks (11% of responses) up to 3

onths (37% of responses). All in all, when compared to the available

iterature, our survey study results demonstrated generally earlier rec-

mmended time to return to activities, typically by the order of roughly

 weeks. It is unclear exactly the reason for this trend towards earlier

ecommended return to activities – differences in patient populations,
8 
ractice settings, and surgeon experience are a few possible explana-

ions. 

Our results highlighted some similarities and many differences be-

ween recommended timing for return to activities after different surgi-

al spine operations. ACDF was most consistent with CDR, both anterior-

ased cervical procedures. PCDF and laminoplasty, both posterior-based

ervical procedures, did not show quite the degree of similarity in their

esults, with recommended return to sedentary and non-sedentary work

oth longer in the PCDF group (a fusion) than in the laminoplasty group

a motion-sparing procedure). 

Regarding the influence of years in practice and return to activities

iming, our results provide for interesting discussion. With ACDF, we

ound no significant differences among surgeons, independent of their

ears in practice, in any of the activities evaluated. These results differ

rom those of Moses et al. [11] , in which the authors surveyed 71 spine

urgeons about recommendations for return to driving after multiple

ervical spine surgeries – ACDF, PCDF, CDR, isolated cervical laminec-

omy, and cervical foraminotomy. The authors noted that experienced

urgeons – defined as those with more than 15 years in practice – rec-

mmended patients to return to driving approximately 2 weeks earlier

han their less experienced colleagues. In our study, recommended time

o return to driving yielded no significant differences among surgeons of

ifferent experience. The notion that more experienced surgeons may al-

ow patients to return to activities earlier in their postoperative courses

as noted in our study for certain activities specific to certain surg-

ries. Biking after laminoplasty, for instance, saw 41% of experienced

urgeons ( > 15 years in practice) recommending patients return after 2

eeks, versus the remains subgroups of surgeons, all of which favored a

eturn at 6 weeks. Additionally, the more experienced surgeon subgroup

ecommended that patients return to non-sedentary work earlier than

he less-experienced surgeons for CDR, and both sedentary and non-

edentary work after laminoplasty. The reasons for these differences are

ikely multifactorial, with more robust experience, confidence in fixa-

ion, and optimal patient selection likely all contributing factors. 

While our study initially sought to clarify recommendations for tim-

ng of return to common, every day activities after an array of cervical

pine operations, it became abundantly clear early in the data collection

rocess that a lack of consensus in the survey responses was the most ob-

ious, and notable, finding. While we did come across a few significant

rends in our results, one must look no further than Figs. 1–8 , which un-

erscore the immense variation and clear lack of consensus in how sur-

eons make recommendations for postoperative restrictions and activity

learance in this patient population. Evaluating Figs. 1–8 , one can note

hat only 2 (return to swimming and sedentary work) of the 8 activities

tudied have the most common survey response at a rate over 50%. In

he remaining 6 pie charts, this number ranges from 38% to 46%. Many

xplanations exist for the significant ranges and variabilities in the sur-

ey responses. These include diversity in location of practice – our sur-
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ey included just under 1/3 of international surgeon responses, years in

ractice as was previously highlighted, type of practice, and variations

n medical training – although neurosurgeons accounted for less than

% of survey respondents, thus the impact of this remains unknown.

dditionally, other factors such as differences in surgical techniques,

equirements for postoperative collar wear, and cultural and patient-

pecific characteristics, to name a few, were not addressed specifically

n this survey study yet certainly have the potential to contribute to

ostoperative recommendations. 

Another important point to consider if the diversity in recommen-

ations for motion-sparing operations, such as CDR. One recent 2023

tudy evaluated return to sport and active-duty military requirements

both, clearly, at least akin to non-sedentary work in our survey) and

ound a return to sport training in 100% of patients at an average of

0 weeks and a return to duty in the military population in 88% of pa-

ients at an average of 11 weeks [16] . This was in line with our survey

esults, which found the most common recommendation for return to

on-sedentary work to be 6 weeks for less experienced surgeons, and 3

onths for the longer-in-practice surgeon subgroup. And, looking more

ranularly, this study showed a return to running in more than 50% of

atients by 6 weeks, which was the most common recommended time

o return to running in our survey. While this was not a survey study

hus is not methodologically similar, it is important to consider along-

ide the growing popularity of motion-sparing surgical options such as

DR. One would hypothesize that due to the nature and presumed ben-

fits of motion-sparing operations, the treating surgeons may allow for

arlier return to activities, sport, and work. 

Our study is not without its limitations. First, this is a survey study,

hich was sent to many spine surgeons via institutional listservs, how-

ver without knowledge of exactly how many received it, and thus an

nability to calculate a true response rate. Inherent to this process, there

s the potential for bias (sampling bias, response bias) to be introduced.

econdly, of the 91 respondents, only 4 were neurosurgeons, accounting

or less than 5% of the total respondents, which may limit the applica-

ility to their field – although, the fields of orthopedic spine surgery and

eurosurgery do overlap quite significantly in modern medicine. Third,

e chose 4 of the most common cervical spine surgeries, and chose not

o include all – namely isolated cervical laminectomy and posterior cer-

ical foraminotomy. Additionally, we lumped all ACDF procedures into

ne category, and recognize the potential added information that could

ave been received and analyzed had we chosen to stratify ACDF by

umber of levels fused. And finally, while we provided a comprehen-

ive survey evaluating 4 different surgeries and eight different activities,

here always exist opportunities to improve the granularity of the data.

or instance, we chose not to specify showering with or without a ban-

age, or sedentary and on-sedentary work with or without limitations.

hile we considered these details in the development of the survey, we

nticipated these fine details may precipitate survey fatigue on partic-

pants who typically shoulder an already-overwhelming administrative

urden on a regular basis. 

The strengths of our study include primarily the size of the study.

t 91 respondents, this is larger than any existing study on this area of

nterest. A second strength of our study is its international breadth, with

0% of survey respondents practicing outside of the USA, which lies in

ontrast to other existing literature on the topic, in which most if not all

f the survey respondents practiced inside the USA. We believe that this

nternational flavor, in addition to surgeon respondents with different

evels of practice experience (from 0 years of practice to greater than

5), contributes to generalizability of our results. 

onclusions 

The recommended timing for returning to regular activities after cer-

ical spine surgery remains significantly variable, without clear scien-

ific evidence to support any one surgeon’s decision-making for when

o allow patients to return to specific activities. While there did exist a
9 
ew significant differences amongst recommendations for times to start

ndividual activities, largely the most impressive result was the signifi-

ant variability and overt lack of consensus, without any clear connec-

ion to years in training or location of practice. It appears evident that

uture studies would be welcome to provide scientific support to provid-

ng sound and safe postoperative guidance after cervical spine surgery.

otential directions for future research on this topic include prospective

tudies to evaluate patient outcomes (both clinical – patient satisfaction,

tc. and radiographic – fusion rates, etc.) based on early or delayed re-

urn to specific activities. Although it is likely that wide differences in

urgeons’ recommendations for return to activities will always exist with

ignificant variability, due to differences in training, regional cultures,

evels of experience and more, we do believe that unified recommenda-

ions would provide greater clarity and peace of mind to patients while

n the midst of their postoperative recoveries. 
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