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C o r r e s p o n d e n c e

Early versus Delayed Rehabilitation after Acute Muscle Injury

To the Editor: Acute traumatic muscle-strain 
injuries are common and result in a substantial 
loss of time and risk of recurrence. Treatment op-
tions such as platelet-rich plasma are ineffective.1 
The extent to which the timing of rehabilitation 
influences clinical recovery of strain injuries re-
mains unknown. We investigated whether early 
or delayed use of injured musculotendinous tissue 
affected recovery after acute muscle-strain injuries.

We conducted a randomized, controlled trial 
involving 50 amateur athletes with acute injury 
of the thigh muscle (in approximately 60% of 
the patients) or calf muscle (in approximately 
40%), as confirmed on ultrasonography and mag-
netic resonance imaging. Patients (mean age, 34 
years) were recruited less than 48 hours after 
injury and underwent randomization to receive 
early therapy (2 days after injury) or delayed 
therapy (9 days after injury) and were followed 
for 12 months. The injuries were most com-
monly associated with playing soccer or partici-
pating in track-and-field events. (Details regard-
ing the types of injuries are provided in the 
Supplementary Appendix, available with the full 
text of this letter at NEJM.org.)

All the patients completed a standardized 
four-stage therapy regimen: daily repeated static 
stretching (week 1), daily isometric loading with 
increasing load (weeks 2 to 4), dynamic loading 
with increasing resistance three times per week 
(weeks 5 to 8), and functional exercises combined 
with heavy strength training three times per week 
(weeks 9 to 12). Five patients in the early-therapy 
group and three in the delayed-therapy group 
discontinued treatment. The primary outcome 
was a return to sports, which was defined as the 
first time point of full participation in sports 
after being asymptomatic and successful com-
pletion of a functional test (a score of ≤1 on the 
Numeric Pain Rating Scale, which ranges from 
0 to 10 with higher scores indicating a greater 
level of pain).

The interval between severe muscle injury and 
a return to sports was shorter in the early-therapy 
group than in the delayed-therapy group, with a 
median interval of 62.5 days (interquartile range, 
48.8 to 77.8) and 83.0 days (interquartile range, 
64.5 to 97.3), respectively (P = 0.01) (Fig. 1). Re-
injury during the follow-up period occurred in 
one patient in the early-therapy group and in no 
patients in the delayed-therapy group.

This study shows the clinical consequences of 
protracted immobilization after a recreational 
sports injury. Starting rehabilitation 2 days after 
injury rather than waiting for 9 days shortened 
the interval from injury to pain-free recovery and 
return to sports by 3 weeks without any signifi-
cant increase in the risk of reinjury. The observed 
difference supports the importance of early load-
ing of injured musculotendinous tissue. Immo-
bilization can swiftly and adversely affect muscle 
and tendon structure and function and has detri-
mental effects on connective-tissue cells.2,3 The 
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matrix component of muscle–tendon regeneration 
is substantial and prolonged,4 which may con-
tribute to the difference in recovery time in our 
study. Delay in rehabilitation can result in pro-
longed pain and a delayed return to sports, a 
finding that emphasizes the importance of regu-
lar and controlled mechanical loading early after 
trauma to large muscles.
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Prostatectomy versus Observation for Early Prostate Cancer

To the Editor: In reporting the results of the 
Prostate Cancer Intervention versus Observation 
Trial (PIVOT), Wilt et al. (July 13 issue)1 indicate 
no significant decrease in all-cause or prostate-
cancer mortality among men assigned to sur-
gery, as compared with those assigned to ob-
servation (hazard ratio, 0.84; 95% confidence 
interval, 0.70 to 1.01; P = 0.06). These results al-
most certainly reflect a type II error from a lack 
of power. The authors enrolled 731 men from a 
targeted accrual of 2000 men. Doubling the trial 

cohort to 1462 patients (still well short of the 
targeted accrual) would have resulted in a 76% 
probability of a significant effect.2

Furthermore, 74% of the cohort had low-grade 
cancer. These men probably would not have died 
from prostate cancer. Meaningful differences in 
survival among men with prostate cancer were 
likely to be seen only in the 26% of patients with 
a score of 7 or higher on the Gleason scale (a 
scale of 2 to 10, with higher scores indicating 
a high-grade histologic subtype of prostate tu-

Figure 1. Interval from Muscle-Strain Injury to Pain-free 
Full Recovery, According to the Timing of Initiation of 
Rehabilitation Therapy.

Panel A shows the number of days from injury to recovery 
among the 50 patients who received early rehabilitation 
(starting 2 days after injury) or delayed rehabilitation 
(starting 9 days after injury). Panel B shows the median 
number of days from injury to recovery; the I bars indicate 
the interquartile range.
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