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Abstract

Objectives: The Pneumatic Kerrison Rongeur (PKR) was introduced to overcome challenges associated with classical Kerrison 
Rongeurs (KRs), such as surgeon fatigue, limited dexterity, and potential tissue damage. This study aimed to evaluate the efficacy 
and advantages of the PKR in neurosurgical procedures compared with the classical KR.
Methods: Surgical outcomes, including operation time, blood loss, incision length, and postoperative pain scores, were assessed 
in groups using the PKR versus the classical KR.
Results: Surgeries performed using the PKR were associated with shorter operation times, reduced blood loss, and shorter incision 
lengths. No significant difference was found in preoperative or postoperative pain scores between the two groups. However, changes 
in Visual Analog Scale (VAS) scores on the first postoperative day were significant in both groups. Notably, the PKR provides enhanced 
dexterity, allowing surgeons to use both hands regardless of hand dominance. This increased flexibility may account for the shorter 
incision lengths observed. Despite its benefits, hesitancy to adopt the PKR in certain regions was observed, primarily due to concerns 
about uncontrolled biting and potential neural injury.
Conclusion: The Pneumatic Kerrison Rongeur offers distinct advantages over the classical KR, particularly in reducing operation time, 
blood loss, and incision size. These improvements may potentially reduce risks and complications, especially in elderly patients under-
going bilateral microdecompression for spinal canal stenosis.
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The Kerrison rongeur, a cornerstone of spinal surgery, 
has been instrumental in safely removing bone with-

out damaging the adjacent dura mater. Since its introduc-
tion by Philip D. Kerrison in 1872 for otologic surgery,[1]  its 
primary application has shifted to the treatment of spinal 
stenosis, spinal tumors, degenerative disc disease, and her-

niated discs in the cervical, thoracic, and lumbar regions.
[2] Despite its effectiveness, a persistent challenge with the 
traditional Kerrison rongeur is the need to frequently clear 
bone fragments from its mouth. This recurring interruption 
can prolong surgical duration and potentially increase asso-
ciated risks. To address this issue, modifications introduced 
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an integrated chip collector chamber designed to autono-
mously manage bone fragments.[2] The advent of the 21st 
century witnessed another significant advancement: the 
Pneumatic Kerrison rongeur. Developed by engineers at 
Aesculap AG in Tuttlingen, Germany.[3,4] this iteration aimed 
to reduce manual fatigue, a notable concern with its pre-
decessors. This was achieved using a dual-pressure system 
and a spring-pin mechanism, which streamlined both chip 
and soft tissue removal. An earlier attempt at a pneumat-
ically powered rongeur by 3M, Inc. had not gained wide-
spread adoption due to certain drawbacks.[3] Nevertheless, 
the modern design by Aesculap AG has gradually earned 
its place in surgical procedures. In light of the potential 
benefits of the Pneumatic Kerrison, this study retrospec-
tively compares patient groups operated on with and with-
out this tool. Key metrics for comparison include operation 
time, blood loss, incision length, and patient satisfaction. 
To the best of our knowledge, this is the first study to com-
pare outcomes between these distinct groups.

Instrumentation
The Aesculap Pneumatic Powered Kerrison Rongeur used 
in this study comprises five main components (Fig. 1):

1.	 Pneumatic handle 

2.	 Rongeur with integrated shanks of varying lengths 
and tip dimensions 

3.	 Pressure reducer 

4.	 Twin pipes 

5.	 Pneumatic hose 

Upon engagement of the mechanical safety lever, the 
system is activated. It precisely handles tissue using a du-
al-pressure mechanism: initially applying low power for 
tissue stabilization, followed by a higher-power phase for 
incision. The rongeur’s end space is larger than that of tra-
ditional models, facilitating improved tissue access and 
ensuring efficient, sharp cuts. The applied force varies ac-
cording to the strength of the trigger pull, with a respon-
sive trigger that is sensitive to the pressure and duration of 
application.[3,4]

Methods

Study Design
This retrospective study was conducted in a single-hospi-
tal setting and focused on the comparative efficacy and 
efficiency of the standard Kerrison rongeur versus the 
Pneumatic Kerrison in surgical procedures. The study was 
approved by the Ethics Committee of the Şişli Hamidiye 
Etfal Training and Research Hospital (approval no: 3329; 
date: January 20, 2026) and was conducted in accordance 

with the declaration of Helsinki and its later amendments 
or comparable ethical standards. Informed consent was 
obtained from all individual participants included in the 
study.

Data Collection 
From December 2007, when the Pneumatic Kerrison was 
introduced in our clinic, data were meticulously extract-
ed from anesthesia records. Key metrics retrieved includ-
ed operation duration, amount of bleeding, and incision 
length. Moreover, as a standard practice in our clinic, pa-
tients’ Visual Analogue Scale (VAS) and Oswestry Disabil-
ity Index (ODI) scores were assessed preoperatively and 
postoperatively.

Patient Selection and Categorization
From a pool of 4,798 patients who underwent surgery be-
tween December 2007 and April 2022, 248 were selected, 
all aged between 50 and 75 years and diagnosed with 
three-level L2–5 spinal stenosis. The selection ensured sim-
ilar mean ages and BMIs between the groups (Table 1).

Group A: This group comprised 124 patients who under-
went three-level L2–5 unilateral-bilateral decompression 
using the standard Kerrison. Notably, these patients did 
not undergo discectomy.

Group B: This group comprised another 124 patients who 
underwent decompression at identical levels using the 
Pneumatic Kerrison. Again, patients who underwent dis-
cectomy were excluded.

Both groups were selected to represent a homogeneous 
subset, ensuring that only patients diagnosed with spinal 
stenosis who underwent decompression at the specified 
levels without discectomy were included.

Figure 1. Sections of Aesculap Pneumatic Powered Kerrison Rongeur 
(Aesculap AG Company). 
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Surgical Process 
In both groups, high-speed drills were used during the he-
milaminectomy, flavectomy, and foraminotomy stages. The 
distinction arose at the foraminotomy stage and during the 
removal of flavum remnants in the lateral recess, where the 
Pneumatic Kerrison Rongeur was used exclusively in Group B.

Follow-Up and Outcome Measures 
Patient outcomes were assessed using VAS and ODI scores. 
Follow-up data were collected from direct patient ques-
tionnaires preoperatively, on the first postoperative day, 
and at the third and twenty-fourth postoperative months. 
Pain evaluations were based on patients’ self-assessments 
using the 10-point VAS.

Statistical Analysis
Statistical analyses were performed using SPSS for Win-
dows, Version 16.0 (SPSS Inc., Chicago, IL, USA). Descriptive 
statistics, including numbers and percentages, were used 
to describe categorical variables, whereas numerical vari-
ables were summarized using the mean, standard devia-
tion, median, minimum, and maximum values. Given the 
non-normal distribution of the data, the Mann–Whitney 
U test was used for independent groups and the Wilcoxon 
test for dependent groups. A p-value <0.05 was considered 
statistically significant.

Results

Demographics 
Analysis of the demographic characteristics of both groups 
revealed no significant differences in mean age, sex distri-
bution, or mean BMI. Specifically, the p-values were p=0.877 
for age, p=0.799 for sex distribution, and p=0.094 for BMI.

Surgical Parameters 
Compared with Group A, Group B showed notable im-
provements in key surgical parameters:

1.	 Duration of Operation: Group B had significantly 
shorter operation times (p<0.001). 

2.	 Blood Loss: Group B experienced significantly less 
blood loss during the procedures (p=0.006). 

3.	 Incision Length: The incisions in Group B were sig-
nificantly shorter than those in Group A (p<0.001). 

These findings are further detailed in Table 1.

Pain Assessment (VAS Score)
The preoperative and postoperative VAS scores, which 
indicate patients’ perceived pain levels, did not differ sig-
nificantly between the two groups (p=0.573, p=0.138, 
p=0.811, and p=0.452). However, there was a notable 
change in VAS scores on the immediate postoperative day 
in both groups (p<0.001). Further analysis at the third post-
operative month revealed a significant reduction in VAS 
scores in Group A (p<0.001) compared with the immediate 
postoperative scores. However, such a decline was not evi-
dent in Group B (p=0.068). Comparative analysis of chang-
es in VAS scores from the immediate postoperative day to 
the third postoperative month did not reveal a significant 
difference (p=0.106). Similarly, changes in VAS scores be-
tween the third and twenty-fourth postoperative months 
did not show significant differences (p=0.449 and p=0.519). 
Detailed analyses of VAS scores are presented in Tables 2, 
3, and 4.

Functional Outcome (ODI Score)
The preoperative ODI scores, indicating patients’ disabil-
ity levels, did not differ significantly between the groups 
(p=0.666). At subsequent follow-ups, Group A demon-
strated significantly higher mean ODI scores on both the 
immediate postoperative day and at the third postopera-
tive month compared with Group B (p=0.004 and p=0.008, 
respectively). However, the ODI scores of both groups 
were similar at the twenty-fourth postoperative month 
(p=0.185). Similar to the VAS scores, there were no statisti-

Table 1. Patients’ demographics and comparison of operation times, blood loss and incision length. 

Characteristic Group A Group B

Number of patients 124 124 p

Age(years)* 64.3±6.0 (50-75) 64.3±5.6 (50-75) 0.877

Sex (M/F)# 66 (53.2)/58 (46.8) 68 (54.8) /56 (45.2) 0.799

BMI (kg/m2)* 29.2±5.3 (19.5-41.4) 28.1±4.4 (18.9-41.2) 0.094

Operation time (hours)* 2.3±0.7 (0.57-4.01) 1.5±0.5 (0.42-4.07) <0.001

Blood loss (ml)* 236.0±112.6 (100-1000) 212.9±127.5 (50-900) 0.006

Incision length (cm)* 3.2±0.8 (1.8-6) 2.7±0.5 (1.8-3.6) <0.001

*Mean±SD (Min-Max) #n (%), BMI: Body-Mass-Index 
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cally significant differences in the progression of ODI scores 
during the follow-up intervals (p=0.101 and p=0.059 for 
the immediate postoperative day to the third month and 
from the third to the sixth month, respectively). A compre-
hensive comparison of ODI scores over time is presented in 
Tables 2, 3, and 4.

Discussion

The Pneumatic Kerrison Rongeur (PKR) and Classical Kerri-
son Rongeur (KR) are pivotal instruments in neurosurgery.
[1–4] The evolution from the traditional mechanical KR to the 
pneumatic version was primarily aimed at overcoming the 
limitations of the former and optimizing surgical efficiency.

Ergonomics and Dexterity: The traditional KR operates 
through the surgeon’s manual force, which, during pro-
longed surgeries, can induce muscle fatigue and increase 

the risk of disorders such as carpal tunnel syndrome.[3,4] 

Furthermore, its use restricts the surgeon to the dominant 
hand. In contrast, the PKR design allows for ambidextrous 
use, providing surgeons with greater flexibility and en-
hanced dexterity. The ergonomic design of the PKR enables 
the surgeon to maneuver the instrument without exerting 
excessive force, regardless of hand dominance. Thus, the 
PKR may facilitate smaller incisions, as corroborated by our 
findings (Table 1). 

1.	 Surgical Precision: The manual force required for the 
classical KR, especially during lengthy procedures, 
can induce fatigue, leading to tremors that may com-
promise surgical precision. Our study underscores 
the advantages of the PKR when used in conjunction 
with a high-speed drill. Procedures utilizing the PKR 
are associated with shorter operation times, reduced 
blood loss, and smaller incisions (Table 1). 

Table 2. Means and medians of the patient groups’ preoperative and postoperative VAS and ODI scores over twenty-four months

Group A Group B
p

Mean±SD Min-Max (Median) Mean±SD Min-Max (Median)

VAS

VAS Preoperative 6.9±1.3 3-10 (7) 6.7±1.7 2-10 (7) 0.573

Postoperative 1st day 2.8±1.6 1-8 (2) 2.3±1.0 1-5 (2) 0.138

Postoperative 3rd month 2.2±1.3 1-7 (2) 2.1±1.0 1-5 (2) 0.811

Postoperative 24th month 2.0±0.9 1-5 (2) 2.0±0.8 1-4 (2) 0.452

ODI

Preoperative 32.2±8.2 11-53 (32) 32.7±7.5 18-69 (32) 0.666

Postoperative 1st day 15.0±5.7 1-33 (15) 13.6±6.2 2-44 (12) 0.004

Postoperative 3rd month 15.0±6.1 4-32 (13.5) 13.6±5.4 7-44 (12) 0.008

Postoperative 24th month 14.0±5.5 3-33 (12) 13.4±5.1 4-37 (11) 0.185

VAS: Visual Analogue Scale, ODI: Oswestry-Disability-Index

Table 3. Comparison between the patient groups’ preoperative and postoperative VAS and ODI scores over twenty-four months

Group A
p

Group B
p

VAS

Preoperative vs. Postoperative 1st day <0.001 <0.001

Postoperative 1st day vs. Postoperative 3rd month <0.001 0.068

Postoperative 3rd month vs. Postoperative 24th month 0.449 0.519

ODI

Preoperative vs. Postoperative 1st day <0.001 <0.001

Postoperative1st day vs. Postoperative 3rd month 0.704 0.052

Postoperative 3rd month vs. Postoperative 24th month 0.101 0.059

VAS: Visual Analogue Scale, ODI: Oswestry-Disability-Index
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2.	 Skepticism Toward the PKR: Despite its evident 
advantages, adoption of the PKR remains limited 
in certain regions because of concerns regarding 
uncontrolled biting, potential neural injury, and re-
coil. Through extensive use spanning thousands of 
cases, we observed no such complications. Our ex-
perience indicates that concerns regarding the PKR 
often diminish with familiarity and use. 

3.	 Versatility of the PKR: Beyond its ergonomic ad-
vantages, our experience suggests that the PKR 
enhances tactile and proprioceptive feedback for 
surgeons. Its applications have expanded beyond 
spinal surgery. Since its introduction in 2017, we 
have employed the PKR in a wide range of proce-
dures, ranging from soft tissue removal to more 
complex surgeries such as foramen magnum de-
compression. Although primarily designed for bone 
removal, the PKR has also demonstrated efficacy 
in excising soft and granulation tissues, particu-
larly those located away from neural structures. Its 
unique design reduces the risk of inadvertent tissue 
damage. 

4.	 Operational Efficiency and Safety: Our findings 
demonstrate that the PKR is associated with re-
duced bleeding compared with the standard KR (Ta-
ble 1). This is likely attributable to the PKR’s mecha-
nism, which minimizes tissue damage during bone 
and soft tissue removal. 

5.	 The PKR’s design ensures that bone chips are con-
tained within a closed chamber, thereby preventing 
inadvertent injuries that may sometimes occur with 
the classical KR. Furthermore, the PKR’s maintenance 
and functionality appear to be more reliable than 

those of its classical counterpart. Although the clas-
sical KR has served its purpose over the years, the 
PKR offers distinct advantages in terms of ergonom-
ics, surgical efficiency, safety, and versatility. Howev-
er, widespread adoption depends on addressing the 
surgical community’s reservations and emphasizing 
the benefits observed in practical applications.

Conclusion
The Pneumatic Kerrison Rongeur (PKR) has emerged as an 
important innovation in surgical practice. Our findings un-
derscore its efficacy in reducing surgical duration and mini-
mizing blood loss. Furthermore, its design facilitates surgery 
through smaller incisions, thereby enhancing surgical pre-
cision and flexibility. The shorter operative time facilitated 
by the PKR may potentially mitigate anesthesia-associated 
risks, which is particularly important in vulnerable popula-
tions such as elderly patients undergoing bilateral microde-
compression for canal stenosis. We advocate broader adop-
tion of the PKR, anticipating that its advantages may lead to 
improved surgical outcomes and patient safety. However, 
neurosurgeons in the learning-curve phase should begin 
using the Pneumatic Kerrison Rongeur only after gaining 
sufficient experience or under the guidance and supervi-
sion of experienced neurosurgeons.
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Table 4. Comparison between the changes of preoperative and postoperative VAS and ODI scores of the patient groups over twenty-four 
months. 

Group A Group B
p

Min-Max (Median) Min-Max (Median)

VAS Changes

Preoperative - Postoperative 1st day -2-8 (4) -2-9 (4) 0.421

Postoperative 1st day - Postoperative 3rd month -4-7 (0) -3-3 (0) 0.106

Postoperative 3rd month vs. Postoperative 24th month -4-5 (0) -3-3 (0) 0.810

ODI Changes

Preoperative - Postoperative 1st day -16-39 (17) -9-57 (20) 0.160

Postoperative 1st day - Postoperative 3rd month -20-28 (-1) -13-8 (1) 0.209

Postoperative 3rd month vs. Postoperative 24th month -22-19 (1) -13-10 (1) 0.335

VAS: Visual Analogue Scale, ODI: Oswestry-Disability-Index
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