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Chronic pain continuing for a long time after surgery is one 
of the emerging medical problems in the field of pain medi-
cine. The presence of chronic postsurgical pain is associated 
with poor health-related quality of life, increased medical 
costs and negative psychological effects [1]. In the United 
States, 5% of opioid naive patients become long-term opioid 
users after surgery [2].

Chronic postsurgical pain was initially defined as pain 
continuing for at least 2 months [3]. However, it was debated 
that 2 months might be too short a period to completely 
exclude the “functional results of the surgical procedure” 
[4]. The more recently developed classification of chronic 
pain according to the International Classification of Dis-
eases 11th Revision (ICD-11) defines chronic postsurgical 
pain as pain that persists for at least 3 months after the sur-
gery [5]. Based on this definition, the incidence of chronic 
postsurgical pain was estimated as 10–50% [6]. Although 
its frequency varies depending on the type of surgery, the 
degree of tissue injury or presence of nerve injury does not 
always correlate with the incidence of chronic postsurgi-
cal pain [7, 8]. The high prevalence of chronic postsurgical 
pain is a global phenomenon. Sugiyama et al. conducted a 
multicenter survey in Japan to investigate the prevalence of 
chronic postsurgical pain after total knee arthroplasty (TKA) 
and lung cancer surgery, and concluded that chronic pain 
prevalence was 49% and 18% at 3 months after TKA and 
lung surgery, respectively [9].

Chronic postsurgical pain has unique characteristics 
based on the event that leads to the chronic pain condition. 
Most patients undergoing elective surgery have a chance to 
receive preventive analgesic intervention. Consequently, sev-
eral studies have been conducted to determine perioperative 

analgesic interventions to prevent postsurgical pain. Unfor-
tunately, most of the interventions studied were either inef-
fective or effective in only a particular clinical setting [10]. 
The best alternative so far is to identify high-risk patients 
soon after surgery, and provide a pain management plan 
aimed to minimize chronic pain and its negative impact on 
quality of life [11]. It is crucial, therefore, to identify patients 
at risk of developing chronic postsurgical pain soon after the 
surgery [10].

It is important to remember the simple fact that all 
chronic postsurgical pains begin as acute pain. As I men-
tioned above, we have to wait for 3 months to make a defini-
tive diagnosis of chronic postsurgical pain, yet we may be 
able to find an earlier postoperative period during which 
the pain phenotype enables us to distinguish the subclass of 
patients who are at high risk for developing chronic postsur-
gical pain in the future.

Ample studies have demonstrated that the intensity of 
acute postsurgical pain (mostly recorded on day 0 or day 1) 
is associated with chronic postsurgical pain [12]. However, 
pain intensity on day 1 may not be an adequate measure of 
the magnitude of postsurgical pain the patient experiences 
during the acute phase. Based on our clinical experience, we 
know that the intensity of acute postsurgical pain changes on 
a daily basis toward its resolution. Development of trajectory 
analysis of daily pain intensity allows us to determine the 
longitudinal characteristics of acute pain after the surgery 
[13]. There is considerable inter-individual variability in 
initial pain intensity and rate of resolution [14], suggesting 
that all postsurgical patients do not always follow the same 
trajectory of acute pain after the surgery.

Lavand’homme et al. demonstrated that patients who will 
develop chronic postsurgical pain in the future have a dis-
tinctive acute pain trajectory that is different from that in 
patients who will not develop chronic postsurgical pain [15]. 
This “backward” approach allowed us to hypothesize that 
there may be several acute pain trajectories, and each trajec-
tory has distinctive characteristics in terms of initial pain 

 * Fumimasa Amaya 
 ama@koto.kpu-m.ac.jp

1 Department of Pain Management and Palliative Care 
Medicine, Kyoto Prefectural University of Medicine, 
Kajii-cho 465, Kamigyo-ku, Kyoto 6028566, Japan

http://orcid.org/0000-0003-2934-0845
http://crossmark.crossref.org/dialog/?doi=10.1007/s00540-018-2570-0&domain=pdf


790 Journal of Anesthesia (2018) 32:789–791

1 3

intensity and rate of resolution, as well as different risks of 
development of chronic postsurgical pain. By finding clus-
ters of acute pain trajectories and analyzing their association 
with chronic pain, we may be able to distinguish patients at 
high risk for chronic postsurgical pain earlier.

A group-based trajectory model (GBTM) enables cluster-
ing of patients who follow a similar trajectory of longitudi-
nal data [16]. Using GBTM analysis, Okamoto et al. devel-
oped three cluster trajectories of acute pain for 7 days after 
breast cancer surgery [17]. Among the three (mild, moderate 
and severe pain) clusters, patients with a severe pain trajec-
tory turned out to have a high risk of chronic pain 6 months 
after the surgery. A similar approach has been attempted fol-
lowing total hip arthroplasty, by evaluating a GBTM-based 
acute pain trajectory for 5 days after the surgery, although 
it failed to predict future chronic pain [18]. It seems that 
information on pain intensity for approximately 7 days after 
surgery has substantially contributed to the accuracy of pre-
diction of the likelihood of development of chronic postsur-
gical pain. Combined analysis of three prospective studies 
found that pain intensity on day 7 is an important factor to 
predict chronic pain after breast cancer surgery [19].

Several factors are suggested to contribute to the late 
recovery of acute postsurgical pain. Clinical evidence 
identified several preoperative patient characteristics (pain 
prior to the surgery, pain expectation, etc.) as risk factors 
for long-lasting intense pain after the surgery [20]. Animal 
studies suggested that the duration of pain hypersensitiv-
ity after the tissue incision is prolonged by factors during 
the surgery (remifentanil infusion [21]) or after the surgery 
(slight inflammation at the site of injury [22]). We need to 
understand individual stories of acute pain trajectories lead-
ing to chronic postsurgical pain to determine the best avail-
able treatment options for each patient. Integration of these 
stories will shed light on the novel mechanisms of transition 
from acute to chronic pain.
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