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Abstract

Objectives

Postoperative pain management is of utmost interest for patients undergoing orthognathic surgery. Currently,
there is a lack of information regarding process and outcome parameters of postoperative pain management
after bilateral sagittal split osteotomy.

Materials and methods

In a prospective clinical study, 31 adults were evaluated on the first postoperative day following bilateral sagittal
split osteotomy using the standardized questionnaire of the Germany-wide project Quality Improvement in
Postoperative Pain Management (QUIPS). It allows a standardized assessment of patients’ characteristics, pain
parameters, outcome, and pain therapy process parameters.

Results

Pain management consisted mainly of premedication with midazolam, sufentanil, and metamizol
intraoperatively; piritramide in the recovery room; and metamizol and tramadol on ward. Twenty patients
(64.5%) showed inadequate pain management with pain levels 24. Patients receiving tramadol as opioid on
ward presented significantly higher maximum pain levels (p = .037). Significantly lower satisfaction with
postoperative pain intensity (p > .001) and significantly higher desire for additional pain medication (p =.023)
were detected, when duration of surgery was above the median of 107.5 min.

Conclusions

Inadequate pain management on the first postoperative day following bilateral sagittal split osteotomy was
widespread on our ward. QUIPS helped us to identify it and thereby gave us the possibility to improve the
situation. Prolonged duration of surgery seems to be a predictor of an elevated postoperative pain medication
demand.

Clinical relevance

Only the establishment of an ongoing monitoring of postoperative pain management can help to reduce or even
avoid inadequate postoperative pain management. In accordance to the existing literature, we found
inadequate postoperative pain management more widespread than thought.



Introduction

Postoperative pain is an inevitable consequence of surgery; nevertheless, reduction of postoperative pain
should be an ethical obligation and commitment [1]. By reducing postoperative pain through sufficient
postoperative pain therapy, not only postoperative morbidity is reduced significantly, but also less complications
and costs can be achieved, as well as an abbreviated hospital stay [2, 3].

Unfortunately, it seems that inadequate postoperative pain management is widely prevalent [4-7].
Investigations from various countries showed that the quality of acute postoperative pain management is
generally unsatisfying [8].

To improve this situation, several general clinical guidelines with quality indicators were published. Their aim
was to help surgeons to establish a consistent, adequate, and modern postoperative pain therapy [9].

Meanwhile, it could be shown that acute postoperative pain management is most effective, when particular
characteristics of pain are associated with particular surgical procedures, because the analgetic efficacy varies
widely between different procedures [10].

Bilateral sagittal split osteotomies (BSSOs) are frequently performed surgical procedures in cranio-makxillofacial
surgery. Regarding the previously mentioned guidelines for postoperative pain therapy, BSSOs belong to the
section of head and neck surgery [11]. Head and neck surgery covers a wide field of highly varying operative
procedures. Hence, postoperative pain management guidelines are not specific for pain management after
BSSO, which though would be of specific interest to cranio-maxillofacial surgeons.

In the presented prospective clinical study, we performed a standardized assessment of patients’ characteristics,
pain parameters, outcome, and process parameters by using the standardized questionnaire of the Quality
Improvement in Postoperative Pain Management (QUIPS) project. It allows standardized data acquisition and
analysis of process and result parameters to investigate postoperative pain and its influencing parameters on
the first postoperative day [12].

Patients and methods

The presented prospective study was performed at the Department of Cranio-Maxillofacial Surgery/Plastic
Surgery of the University Hospital Jena. The local ethics committee of the Medical Faculty of the University
Hospital Jena gave its institutional review board approval prior to the start of this study. All patients willing to
participate were enrolled after signing informed consent.

All patients included in this study showed a skeletal class Il or lll malocclusion. They all exhibited a bilateral
dentition of at least first molar to first molar. They all underwent orthodontics and orthognathic surgery, but no
genioplasty or rhinoplasty and showed no congenital deformities, such as cleft lip and/or palate. After
presurgical orthodontic treatment, the postoperative position of the mandible was planned on dental casts and
cephalograms, so that maximum intercuspidation, adequate overbite, and a harmonious profile were achievable
during surgery. BSSO was performed in a standardized manner [13, 14]. On the first postoperative day’s
morning, mandibulomaxillary fixation was initiated with elastics.

A study nurse, not being involved in the routine care of the patient, performed the assessment of postoperative
pain on the first postoperative day, not exceeding 24 h after surgery.

After standardized instruction, the patient himself completed the first part of the QUIPS questionnaire covering
outcome parameters of postoperative pain management:



e Average and worst pain intensities during the last 24 h since surgery (Numeric Rating Scale (NRS) 0-10,
0 = no pain, 10 highest imaginable pain level)

e Pain-related interference with physical activity (walking/movement), coughing and deep breathing,
sleep, and mood over the last 24 h since surgery (NRS 0-10)

e Pain-related awakening during the previous night

o Nausea or vomiting since surgery

e Wish to have received additional doses of pain medication during the period since surgery

e Patient satisfaction with postoperative analgesia record using a 16-box NRS (0-15, 0 = very unsatisfied,
15 = very satisfied)

The second part of the questionnaire is covering the relevant patients’ characteristics including, e.g., age,
gender, body mass index (BMI), ASA status, and duration of surgery. Furthermore, it serves to record the
relevant process parameters of postoperative pain management. This part was filled out by the aforementioned
study nurse. All data were anonymized and transferred to the external database of QUIPS via the Internet
(http://www.quips-projekt.de).

Statistical analysis

Data are presented as mean and standard deviation if not indicated otherwise. Outcome and process
parameters are given descriptively (Tables 1 and 2). The continuous variables, age, and duration of surgery were
transformed into dichotomous variables using the median values as separator. The non-parametric Mann-
Whitney U test was applied to compare continuous variables between the resulting independent subgroup
pairs, and the Kruskal-Wallis test was performed to compare results between multiple subgroups. The Pearson’s
chi-squared test was applied to compare categorized data of independent subgroups (see Tables 3 and 4). In
cases where requirements for Pearson’s chi-squared test were not met, the Fisher’s exact test was applied. In
cases where multiple groups were compared, nominal p values of two-tailed tests are reported. A p value of
<0.05 was taken as significant.



Table 1 QUIPS outcome parameters after bilateral sagittal split osteotomy (n = 31 patients)

Pain on ambulation 4.06+2.29
Maximum pain intensity 5.39+2.50
Minimum pain intensity 2.06+1.84
Satisfaction with pain intensity 11.58 £2.49
Preoperative pain management counseling

Yes, only general 24

Yes, also specific 3

No 4
Chronic pain before surgery

Yes 6

No 25
Mobility impairment because of pain

Yes 17

No 14
Breathing impairment because of pain

Yes 12

No 19
Sleeping impairment because of pain

Yes 15

No 16
Mood impairment because of pain

Yes 14

No 17
Desire for pain medication

Yes 11

No 20
Drowsiness since surgery

Yes 25

No 6
Nausea since surgery

Yes 14

No 17




Vomiting since surgery
Yes 6
No 25

Table 2 QUIPS process parameter after bilateral sagittal split osteotomy (n = 31 patients)

Sedative as premedication
Midazolam 31
No 0
Non opioid intraoperative 31
Metamizole 31
No 0
Opioid intraoperative 31
Sufentanil 31
Remifentanil 6
Piritramide 3
No 0
Prednisolone
Yes 20
No 11
PONV prophylaxis 29
Granisetron 24
Dexamethasone 16
No 2
Clonidine perioperatively
Yes 0
No 31
Non-opioid in recovery room 0
Opioid in recovery room 12
Piritramide 12
No 19
Non-opioid on ward 31
Metamizole 29
Ibuprofen 5




No 0
Opioid on ward 12
Piritramide 0

Tramadol 12

No 19
Physical pain therapy on ward

Cold pack 31

No 0
Individual pain therapy instruction on ward available

Yes 31

No 0
Pain documentation in patient chart

Yes 29

No 2

Table 3 Relation between process and outcome parameters concerning postoperative pain after bilateral sagittal split osteotomy (part 1)

Pain on
ambulation (0-10)

Maximum pain
intensity (0-10)

Minimum pain
intensity (0-10)

Satisfaction with
pain intensity (0-15)

Mobility
decreased (n)

Breathing
disturbance (n)

Gender 0.417 0.789 0.271 0.319 0.717 0.489
Age (median = 35) 0.747 0.899 0.469 0.316 0.285 0.066
Weight (median in kg = 70) 0.047 0.151 0.149 0.161 1.00 1.00
ASA (I vs. 1) 0.228 0.751 0.548 0.141 0.057 1.00
Duration of surgery (median | 0.098 0.073 0.518 >0.001 0.473 0.724
in min = 105)

<Median (n =17) 1.131+12.82

>Median (n = 14) 2.487 £11.58

Counseling (specific vs. 0.273 0.544 0.592 0.685 0.575 1.00

general vs. no)

PONV prophylaxis 0.219 0.6 0.488 0.353 0.488 0.51
Granisetron 0.752 0.568 0.501 0.881 0.412 0.201
Dexamethasone 0.009 0.124 0.386 0.028 0.479 1.00

Yes (n =16) 6.06 + 1.806 10.63 + 2.986
No (n = 15) 4.67 £2.968 12.60 + 1.242




Prednisolone 0.242 0.645 0.364 0.764 1.00 1.00
Opioid in recovery room 0.27 0.074 0.462 0.233 0.724 0.452
Opioid on ward 0.348 0.037 0.65 0.133 0.724 0.452

Yes (n=12) 6.58 +2.392

No (n=19) 46312314

Pro vs. retro 0.485 0.945 0.523 0.883 0.479 1.00

Table 4 Relation between process and outcome parameters concerning postoperative pain after bilateral sagittal split osteotomy (part 2)

Sleeping Mood Desire for pain Drowsiness Nausea Vomiting
impairment (n) | disturbance (n) medication (n) (n) (n) (n)
Gender 0.073 0.717 0.128 0.676 1.00 0.683
Age (median = 35) 0.479 1.00 1.00 0.172 0.011 0.172
<Median (n = 16) n=11
>Median (n = 15) n=3
Weight (median in kg = 70) 1.00 1.00 0.066 1.00 0.722 0.654
ASA (I vs. 1) 1.00 0.031 0.023 0.383 0.153 0.383
ASA | (n =20) n=6 n=4
ASA (n=11) n=8 n=7
Duration of surgery (median in min = 105) 0.479 0.076 0.031 0.664 0.473 0.664
<Median (n =17) n=3
>Median (n =17) n=8
Counseling (specific vs. general vs. no) 0.581 0.462 0.226 0.769 1.00 0.769
PONY prophylaxis 1.00 0.107 1.00 1.00 1.00 0.355
Granisetron 1.00 0.198 0.676 0.293 0.671 0.11
Dexamethasone 0.479 0.285 0.458 0.394 1.00 1.00
Prednisolone 1.00 0.477 0.452 1.00 0.707 0.383
Opioid in recovery room 1.00 0.288 0.705 0.653 0.724 1.00
Opioid on ward 0.716 0.288 0.705 1.00 0.724 0.174
Pro vs. retro 0.479 0.722 0.458 0.654 0.073 0.654




All calculations were conducted with SPSS V 21.0 for Windows (SPSS, Inc., Chicago, IL).

Results

A total of 31 patients were enrolled. Eighteen (51.6%) patients were female and 13 (41.9%) male. The mean age
was 35.8 £ 12.8 years at the time of evaluation. The mean body height was 169.4 + 10.1 cm and mean body
weight 70.6 £ 16.8 kg. Six patients regularly used pain medications for preexisting chronic pain, related to other
diseases. Twenty (64.5%) patients were classified under ASA 1 and 11 (35.5%) ASA 2. Sixteen (51.6%) patients
exhibited a skeletal class Il malocclusion and 15 (48.4%) a skeletal class Il. The mean duration of the surgery was
107.5 £ 40.4 min.

The results of the QUIPS questionnaire regarding the outcome of the performed postoperative pain
management and pain-related parameters on the first postoperative day are given in Table 1. Mean NRS of
minimal pain was 2.06 + 1.84, whereas pain under strain was increased to 4.06 + 2.29. The maximum pain levels
showed a mean of 5.39 + 2.50. Overall satisfaction with pain therapy was high (11.58 + 2.49). Most patients
reported to have received preoperative pain counseling (n = 27, 87.1%).

Concerning pain-related complaints, nearly half of the patients reported pain-related impairment of mobility,
disturbance of mood, and sleep impairment. Nearly two fifths of the patients reported impairment of breathing.
Most patients felt drowsiness due to surgery. Eleven (35.5%) patients desired more pain medication. Fourteen
(45.2%) patients reported postoperative nausea and 6 (19.4%) vomiting.

The results of the selected process parameters of the performed pain management are given in Table 2. The
standard sedative for premedication was midazolam. Intraoperatively, all patients received sufentanil and
metamizol. Intraoral local anesthesia was performed in all patients using 2% lidocaine with 1:100,000
epinephrine (mibe GmbH, Germany). Clonidine was not applied. Prophylaxis of postoperative nausea and
vomitus (PONV) was performed in nearly all patients by granisetron and/or dexamethasone.

In the recovery room, 12 (38.7%) patients received piritramide on an “as-needed” basis. The other patients did
not require additional pain medication.

On ward, all patients received a non-opioid medication. The predominant non-opioid was metamizol (n = 29,
93.5%) applied in a dosage of 4 x 1 g. Twelve patients (38.7%) received additional tramadol as opioid. All
patients received cold packs as physical pain therapy. For all individuals, patients’ charts included instructions
for pain therapy. Documentation of patients’ pain was recorded in 29 (93.5%) of the charts.

Relations between the previously described outcome and process parameters are given in Tables 3 and 4. The
duration of surgery above the median of 107.5 min was related to significantly lower satisfaction with
postoperative pain intensity (p > .001) and significantly higher desire for additional pain medication (p = .023).
Patients younger than the median age of 35 years showed significantly higher rates of postoperative nausea
(p =.011). Mood disturbance (p = .031) and desire for additional pain medication occurred significantly more
often in patients exhibiting an ASA Il prior to surgery.

Patients receiving dexamethasone showed significantly higher pain on ambulation (p = .009) and lower
satisfaction with pain intensity levels (p = .028). Patients receiving an opioid on ward presented significantly
higher maximum pain intensity (p = .037).

Whether a skeletal class Il or lll was corrected did not influence the investigated parameters.



Discussion

Discussion of the method

For both, irrespective whether patient or doctor, sufficient acute postoperative pain management is of high
priority as postoperative pain may result in patient discomfort and decreases patient satisfaction [10, 15-19]. It
already could be demonstrated that a quality improvement strategy of postoperative pain management needs
to be procedure specific [20, 21]. Key elements of such a sufficient quality improvement strategy should include
continuous reassessments and analyses of structures, procedures, and outcomes [9, 21, 22].

In this context, the assessment of the postoperative pain management outcome, in terms of patients’ pain and
pain-related morbidity, is of special importance. Patients’ pain perception is subjective and from high
interindividual variation. Nurses’ and physicians’ pain appreciation regularly varies significantly from patients’
pain perception [23-26].

Thus, in 2005, the outcome-oriented project called QUIPS was established in Germany. QUIPS is a project open
for every hospital in Germany and is web based (http://www.quips-projekt.de). After assessment of patients’
process and outcome parameters, standardized data sets are made anonymous and transferred to the external
QUIPS database. The database allows the participating hospitals a procedure-specific internal benchmarking and
on-going monitoring of processes regarding their postoperative pain management. It also enables an
anonymous procedure-specific comparison of postoperative pain management outcomes of the different
participating hospitals in terms of an external benchmarking. Such a standardized benchmarking system
supports significantly the improvement of postoperative pain management [27]. Participating hospitals already
adapted their postoperative pain management due to their benchmark results. It could be shown that QUIPS
can help to significantly improve postoperative pain management quality [12, 21].

To date, there are no published data available regarding pain and the quality of postoperative pain management
after BSSO. Thus, the presented study was performed, using the data revealed from the QUIPS database.

As a limitation, it has to be mentioned that the presented method does not allow conclusions about the further
course of postoperative pain after the investigated first postoperative day. Another limitation of QUIPS is the
absence of a preoperative pain assessment. Thus, we could not distinguish between pain caused by orthodontic
appliances and functional disorders and surgically induced pain. Also, a Hawthorne effect cannot be excluded.
Furthermore, the presented data have a monocentric character.

Discussion of the results

Whether a class Il or lll malocclusion was corrected did not significant influence the investigated parameters.
Thus, it seems that whether a mandibular setback or an advancement is performed does not influence
postoperative pain levels.

An 11-point NRS investigated means of pain levels ranged from 2.06 to 5.39 and may be considered moderate.
The maximum pain level was comparable to earlier observed levels, e.g., in patients undergoing osteosynthetic
forearm fracture repair (5.8) [12]. The observed high level of satisfaction with postoperative pain levels of 11.58
seems to underline this appraisal.

Regarding potential relations between process and outcome parameters, patients with a duration of surgery
above the median presented a significantly lower satisfaction with postoperative pain levels (p > .001) and
significantly higher desire for additional pain medication (p = .023). Longer duration of surgery is mostly
associated with a complicated or extreme anatomic situation or also less operative experience of the performing



surgeon. It may be interpreted as a hint to prolonged and increased surgical trauma associated with higher
demand of postoperative pain medication.

Surprisingly, those patients receiving additional opioids on ward exhibited significantly higher postoperative
maximum pain levels (p = .037). This seems as a contradiction to the strong analgetic effect of opioids and the
higher amount of analgetics received by those patients. But it could also be interpreted as an undersupply with
opioids regarding dosage or type of opioid. Pain is a subjective, internal, and individual perception of each
patient [23-26]. But not only this group showed analgetic undersupply. Altogether, 20 patients (64.5%) showed
severe pain with NRS levels exceeding 24, which is an indication of inadequate pain management [28]. It may be
assumed that these patients would have benefit from an additional medication of opioids, higher doses of
opioids, or even stronger opioids. Taking this interpretation as a basis, we have to acknowledge that 64.5% of
our patients were undersupplied with sufficient pain medication, especially opioids, which is a widespread
problem [8, 29, 30]. Thus, QUIPS helped us to identify an unexpected overall undersupply with opioids on our
ward, especially in patients just receiving opioids.

Conclusion

Summing up, in our opinion, QUIPS has shown to be an effective and practical instrument to measure
postoperative pain after BSSO. Of our patients, 64.5% showed inadequate pain management with severe pain
levels 24. Inadequate pain management was prevalent especially in patients just receiving metamizol or non-
steroidal anti-inflammatory drugs but requiring opioids. Furthermore, analysis of process and outcome
parameters showed that a duration of surgery above the median was associated with a higher need of
postoperative pain medication.
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