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Pain and Anxiety Management in Minimally 
Invasive Repair of Pectus Excavatum
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The Nuss procedure for the correction of Pectus Excavatum (PE) is associated with intense postoperative 
pain. Our strategy to control early postoperative pain is to combine epidural with intravenous analgesia. Our 
aim was to analyse our pain control strategy by reviewing all the PE cases treated at our institution. Sixty 
consecutive patients, aged between 12 and 26 years old, received the PE operation at our institution from 
January, 2007 to September, 2010. The median age was 16 (12−27) with a male/female ratio of about 7/1. 
An epidural catheter was employed in all the cases, with 38 patients (63%) requiring additional drugs to control 
pain, which remained in place for 74 hours (72−96). The pain score was higher in male patients, but lower 
in those younger than 16 years old. Moreover, patients that consumed benzodiazepines had a significant 
decrease in cumulative opioid intake (P = 0.0408). Both gender and age had an impact on pain control, while 
we noticed a synergistic effect between opiates and tranquillizers. (Korean J Pain 2012; 25: 267-271)
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Pectus Excavatum (PE) is the most common form of 

chest wall deformity found in children, with incidences ap-

pearing in approximately 1 out of every 400 births. 

Although surgical repair of this condition has moved from 

an overt open procedure towards an assisted thoracoscopic 

one, popularized as being a minimally invasive repair of PE 

(MIRPE), it is still burdened with severe postoperative pain 

[1,2]. The degree of postoperative pain following MIRPE has 

been shown to be one of the most prevailing factors in as-

sessing the quality of the postoperative course according 

to patient perceptions. In addition, pain management follow-

ing MIRPE has been shown to affect all measurable ob-

jective outcomes during hospitalization, which includes the 

capacity for deep breathing, the capacity of early mobi-

lization, the possibility to perambulate, and the length of 

hospital stay [3]. Epidural analgesia (EA) has been reported 

as being one of the standard methods for managing pain 

in the early postoperative period after PE repair [4-6]. 

However, in these patients, severe pain might persist even 

after the removal of the epidural catheter [7,8]. To date, 

there is still an open debate on which type of analgesia 

should be undertaken for this procedure; there is no con-
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Table 1. Epidural Analgesia

Catheter insertion level
  T5−T6
  T6−T7
  T7−T8
  T8−T9
  Below T9
  Total
Side effects
  Vomiting
  Skin rash
  Itchiness
  Total

1 (2%)
14 (23%)
25 (42%)
15 (25%)

5 (8%)
 60 (100%)

19 (32%)
 6 (10%)

3 (5%)
23 (38%)

The data are expressed as number (%). 

Fig. 1. The figure shows the average pain experienced by 
patients during the first 7 postoperative days (A), divided 
by gender (B), divided in two age groups (C) 

sistent data available about pain treatment after the dis-

continuation of EA, nor for how long EA should take place 

[7,9,10]. The purpose of this study was to describe the en-

tire management process for postoperative pain in 60 pa-

tients who were submitted to undergo MIRPE, starting 

from the early postoperative period during the EA regimen, 

through the critical transitional period between epidural 

and oral analgesia and the full oral pain medication plan. 

The secondary aim of this study was to determine the in-

fluence of benzodiazepines on the opioid consumption after 

the Nuss procedure.

CASE REPORT

Sixty patients between 12 and 26 years of age under-

went MIRPE. The male/female ratio was approximately 7：1. 

The mean weight was 59 kg (35-83). The Haller index 

ranged from 2.6 to 13, with a median value of 5.0. Thirty 

two patients (53%) had an asymmetric profile. All patients 

received oral benzodiazepines (lorazepam 0.02-0.1 mg/kg/ 

dose) the night before the surgery. The mean duration of 

anaesthesia was 2.9 hours (2.3-3.2) and the time for sur-
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Fig. 3. The figure shows the different opoid consumption 
in two groups. Patients who assumed benzodiazepines had
a significant decreased oxycodone intake (P = 0.0408). 

Fig. 2. The figure shows the mean pain experienced by patients in the post operative period divided by gender (A) P = 0.0417,
divided in two age groups (B) P = 0.0199. 

gery ranged between 1 to 3 hours, with a median duration 

of 1.1 hours. EA was activated with 0.375% levobupivacaine 

and a clonidine 1-2 ug/kg injection, and as per protocol, 

continuous epidural infusion of fentanyl 0.2-0.4 ug/kg/h 

in 0.1% levobupivacaine associated with intravenous para-

cetamol 15-20 mg/kg/dose was administered at the end 

of the operation. During EA, 23 patients (38%) experienced 

side effects as reported in the table (Table 1). The epidural 

catheter was kept in place for 74 hours (72-96). Malfun-

ctioning, which required catheter removal, was presented 

in 5 patients (8%) due to obstruction. Additional drugs 

(ketorolac, morphine, tramadol) were administered when 

necessary (NRS ＞ 4). 

Thirty-eight patients (63%) required additional an-

algesics during the EA period. After EA suspension, pa-

tients received both slow release oral oxycodone (starting 

with 10 mg twice/day then reduced to 5 mg once/day) and 

oral paracetamol (15-20 mg/kg/dose). The additional i.v. 

drugs that were the same (ketorolac, morphine, tramadol) 

were administered when required (NRS ＞ 4). During this 

period, 43 patients (72%) required additional analgesics, 

mostly during the critical change over phase from the EA 

to the oral analgesia regimen. The average duration of oral 

medication was 5.5 ± 3 days. Patients were discharged 

with oral therapy if required (paracetamol 500 mg and co-

deine phosphate 30 mg). The length of hospital stay was 

10 days (8-29). The daily pain score assessments, via 

NRS, demonstrated that pain increased since the operative 

day with a maximum being reached in the first post-

operative day (Fig. 1A). The following postoperative days, 

the pain score decreased progressively, reaching an NRS 

below 4 after the fourth postoperative day (Fig. 1). Both 

gender and age seemed to have a significant overall impact 

on the mean pain experienced: P = 0.0417 and P = 0.0199, 

respectively (Fig. 2). Pectus severity did not correlate with 

the pain level though (P ＞ 0.05 - data not shown). 

During hospitalization, additional oral benzodiazepines 

were administered in 19 patients when highlighted with an 

anxiety condition (32%). Cumulative oral opiates dose was 

97.5 mg (20-270). Patients who consumed benzodiaze-

pines had a significant decrease in postoperative oral oxy-

codone intake in comparison to those who had just oral 

analgesia, which were administered respectively at 90 mg 

and 109 mg in dosage (P = 0.0408) (Fig. 3). Comparative 
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groups were established based on, age (patients ＞ 16 

years-old and patients ≤ 16 years-old), gender (male and 

female), and eventually on anxiety management (admini-

stration of benzodiazepines and no benzodiazepines in as-

sociation with oxycodone). Groups were compared by 

means of the Student t-test for unpaired values and 

ANOVA. A P value ＜ 0.05 was considered statistically 

significant.

DISCUSSION

In this study, we provided the description of the entire 

management process of postoperative pain at our in-

stitution for a consecutive group of patients submitted for 

MIRPE. We evaluated the patients from the moment the 

epidural catheter was inserted, while following the critical 

transitional period between epidural and oral analgesia, 

concluding with the complete oral pain medication regimen 

until discharge. Moreover, we analyzed the influence of 

benzodiazepines on the cumulative opioid intake after 

surgery. 

Pain is undoubtedly a dominant factor that determines 

the quality of the postoperative course of patients with 

pectus bar placement. By abruptly elevating the sternum 

anteriorly, a substantial amount of pain in the chest and 

back of the skeletally mature patient is generated. The in-

creased pressure on the bar, due to a less plastic chest, 

increases the magnitude of pain which involves derma-

tomes T1-10 [10]. In our study, a group of patients who 

underwent MIRPE was, to some extent, older in comparison 

to several other reports . This discrepancy reflects the ra-

tionale of subjecting patients to PE correction only if the 

patients themselves demand the surgical correction [1,6,11]. 

An adequate peri- and postoperative pain management 

regiment has become an important part of thoracic 

anaesthesia. EA has proven to be effective for thoracic 

procedures, which have an intense pain as a consequence 

of the surgery, and is currently proposed for MIRPE [7,12]. 

The opioids currently in use for EA, such as Fentanyl, 

being lipophilic with a proportional short half-life, have 

limited rostral spread and less respiratory depression than 

morphine [13]. Opioids have been associated with local an-

aesthetics to block spinal nociceptive pathways in the epi-

dural administration, thus reducing the dose-related ad-

verse effects of both classes of drugs [12,13]. In our series, 

both the duration of EA and oral medication administration 

were, to some extent, in line with previous studies [11,14]. 

However, in contrast to some reports, during both the EA 

period and after the removal of the epidural catheter, most 

of our patients required additional analgesics, despite the 

regular administration of a strong oral opioid [4,9]. 

Regarding the adverse effects during EA therapy and the 

incidences of accidental premature discontinuation of the 

epidural catheters, due mainly to block failure, our data are 

in accordance with previous studies [2]. Concerning pain 

control, we observed a slow but progressive improvement 

in the pain score over time, with a reduction in score below 

4 being considered as the threshold for rescue medication, 

which was determined between the 4th and 5th post-

operative day. Both gender and age seemed to have an 

overall significant impact on the pain score, which de-

creased in the female population and increased in older 

patients. The latter most likely reflects the difference in 

anatomical plasticity and moldability of the rib cage in 

early adolescents to that found at adult age [10]. Interest-

ingly enough, pectus severity did not correlate with the 

pain level experienced by our patients. 

Benzodiazepines are commonly used for a wide range 

of conditions and are known to have sedative, hypnotic, 

anticonvulsant, muscle relaxant, and amnesic properties, 

making them useful in treating anxiety. Clinical research 

supports a tight relationship between psychological factors 

like anxiety and pain. Anxiety may increase sensitivity and 

the intensity of pain, which in turn influences the anxiety 

state into a self-maintaining mechanism. Anxiety that fol-

lows pain determines a stressful condition, with various 

symptoms, such as muscle tension, which cause a reduc-

tion of the pain threshold. In this context, anxiolytic drugs 

may have a beneficial role by giving the patient a reduced 

sensation of pain in the postoperative period, thanks to 

the mutual reinforcement mechanism between anxiety and 

pain [15]. From our limited experience, we confirm that 

postoperative oxycodone consumption, during the oral drug 

intake period, was reduced in the group of patients that 

used benzodiazepines conjunctively. 

In summary, with this retrospective study, we provided 

additional data regarding pain management after the sur-

gical repair of PE. Our results support the efficacy of EA. 

The current data showed good overall pain control, the 

need of five or more days of oral medication with strong 

opioids after the epidural discharge, and additional an-

algesic administration if requested by the patients both 
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during the intravenous and oral analgesic period. We also 

assumed that, for better pain management, it is advisable 

to evaluate the pain and anxiety state during hospital-

ization, which was thought to be necessary when taking 

into consideration postoperative anxiolytic treatment of 

patients after the Nuss procedure. In any case, given these 

preliminary results, a prospective study is warranted in or-

der to establish the value of the routine use of benzodiaze-

pines in MIRPE, especially during the first postoperative 

days when postoperative pain is most severe. 
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