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Introduction

Objectives This study was conducted to evaluate the efficacy of a 3D-printed drill
guide technique (3D-DGT) in facilitating sacroiliac screw placement in feline cadavers
with sacroiliac luxation (SIL), compared with minimally invasive osteosynthesis (MIO).
Additionally, the accuracy and precision of implant placement in relation to preopera-
tive planning were evaluated.

Study Design Bilateral SIL was created in 14 feline cadavers, followed by preoperative
CT scans. For both techniques, preoperative planning was performed, and 2.4-mm
screws were implanted. Postoperative CTscans were then performed to evaluate screw
placement accuracy, entry point translation (EPT), and the maximum angular screw
deviation (MASD) in dorsal and transverse planes.

Results In the lateral plane, the median (IQR) EPT (in mm) with MIO significantly
differed from that with 3D-DGT on the y-axis (dorsoventral direction) from the planned
entry location (Mann-Whitney U test, U=42.5, Z=-2.55, p=0.009). However, no
significant differences were noted on the x-axis (craniocaudal direction) from the
planned entry location (Mann-Whitney U test, U=60, Z=—-1.76, p=0.08). Median
(IQR) MASD did not differ significantly between MIO and 3D-DGT in either dorsal or
transverse planes (Mann-Whitney U test, U=77, Z=-0.98, p=0.34; U=64, Z=
—1.57, p=0.12, respectively).

Conclusion The use of 3D-DGT lead to fewer suboptimal placements compared with
MIO (7.14% versus 42.85%), though the difference was not statistically significant.

>45%, or in presence of neurological deficits, pain, instability,

Sacroiliac luxation (SIL) in cats accounts for 16 to 59.2% of
pelvic fractures and is the consequence of a traumatic
event.' 3 Surgical management is recommended for non-
ambulatory animals, those with a pelvic canal narrowing
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and additional fractures along the weight-bearing axis.*>
Surgical treatment aims to realign the anatomy and restore
force transmission through the sacroiliac joint, resulting in
early ambulation.® Among the available treatment options,
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3D-DGT versus MIO in Feline Sacroiliac Luxation

the use of a sacroiliac screw has proven to be the most
effective method for managing unilateral SIL in cats.®~® Other
stabilization methods include transsacral screw fixation,’
transiliac lag screw fixation or pinning,10 placement of a
transarticular pin secured with a tension band or iliac bone
screws,'2 and tension band transiliosacral toggle suture
repair.'> However, complication rates associated with screw
misplacement range from 12.57 to 25%'*1%; these may
include ventral sacral body placement and vertebral canal
or intervertebral disk occupation, resulting in residual lame-
ness'® and tibial nerve palsy."” The sacral wing notch can
serve as a landmark for identifying the drilling entry point in
open reduction and internal fixation (ORIF), although it is
present in only 34% of the feline population.® The optimal
drilling angle relative to the sacral wing surface varies
between 87 +7.2 and 107 4 6.8 degrees (mean SD: 97 +6.9
degrees).'® Accurate visualization of the sacral wing surface
can also be hindered if sacral fractures are present, particu-
larly types I, II, and IIl.> The C-guide can facilitate sacral
drilling, but its application is limited to bilateral SIL.'?
Intraoperative radiology8 or fluoroscopy'® improves screw
placement accuracy in both minimally invasive osteosyn-
thesis (MIO) and ORIF, with current data favoring MIO over
ORIF.20-22

Despite a recent study demonstrating the superiority of
the 3D-printed drill guide technique (3D-DGT) over the free-
hand drilling technique?? in repairing SIL in dogs, no study
has compared 3D-DGT with MIO for sacroiliac screw place-
ment in cats. Therefore, our study aimed to achieve two
objectives: (i) to assess whether the use of 3D-DGT could
facilitate the placement of screws in the feline sacrum with
SIL compared with MIO; and (ii) to evaluate the accuracy and
precision of implant positioning relative to preoperative
planning. We hypothesized that using the 3D-DGT for sacro-
iliac screw placement would yield improved accuracy and
precision compared with MIO.

Materials and Methods

Ethical approval was granted by the Bioethics Committee of
the Faculty of Veterinary Medicine, Bucharest, Romania.

Cadaveric Specimens and Preparation

Atotal of 14 feline cadavers with a median (IQR) body weight
of 2.55 (2.15-3.78) kg were used. All cadavers were pre-
served at —20°C until use and were thawed at room temper-
ature for 72 hours before the experiment. Two cadavers
exhibited pathological conditions: one with diffuse idiopath-
ic skeletal hyperostosis affecting the sacral vertebrae, and
another with a transitional vertebra showing partial lumba-
rization of the S1. Bilateral SIL was artificially created with an
impactor and a mallet, as previously described.'® SIL was
consistent across the cadavers, except for one case with a
bilateral type I fracture of the sacrum, as classified by
Anderson and Coughlan.®> Each cadaver was randomized
(www.random.org) to undergo 3D-DGT or MIO on the left
or right side of the sacrum.
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Pre- and Postoperative CT Evaluation

CT images of each pelvis were obtained before and after
implant placement using an Access CT scanner (Philips
Healthcare, Suzhou, China) with a transversal helical pattern.
The scanning parameters included a slice thickness of 1 mm,
an increment of 0.5mm, a matrix of 512 x 512, a pitch of
0.9375, a tube rotation time of 0.75seconds, a voltage of
120kV, a current of 142 mA, and bone algorithm with an
edge-enhanced filter (EB). The resulting images were saved
and stored in Digital Imaging and Communications in Medi-
cine (DICOM) format for subsequent analysis.

Preoperative Planning

Using an open-source software (3D Slicer; https://www.
slicer.org), stereolithography (STL) models of each sacrum
were extracted and transferred to a computer graphics
software (Blenderfordental; https://www.blenderfordental.
com). An experienced surgical resident (RS), under the
supervision of an experienced board-certified surgeon
(MK), determined the optimal sacral drilling trajectory based
on the CT scan and 3D analysis of the sacrum. Blenderfor-
dental was linked with 3D Slicer for procedural integration. A
virtual screw (2.4mm diameter) representing the implant
was used to plan the drill starting point and optimal trajec-
tory through the sacral corridor (=Fig. 1). The virtual implant
placement was planned to avoid cortical bone contact in all
planes. Each implant was transformed into a virtual cylinder
with a diameter matching that of the intended drill (1.8 mm
diameter), and a sleeve (drill-guide component) with a
length of 27 mm was created. An additional tolerance of
0.04 mm was added to prevent the drill from getting stuck in
the guide (~Fig. 2A). At this stage, a layer with a thickness of
4mm was created (=Fig. 2B) and comprised an inverted
virtual representation of the lateral aspect of the sacral wing,
ensuring a precise fit to the sacrum (~Fig. 2C). The 3D guides,
along with each sacrum’s STL files, were transferred to the
printer software and printed in a biocompatible and auto-
clavable resin (Dental Ortho Model; Phrozen) using a 3D
Printer (Phrozen Mighty 4K; Phrozen) with a 4K resolution
(3840 x 2400) and of 52um on XY accuracy. To minimize
potential errors in implant placement due to the possible
presence of a previous drilling trajectory, the 3D-DGT was
performed first. The time required for preoperative planning
and printing was recorded.

Surgical Technique

The cadavers were positioned in lateral recumbency, with
the allocated site uppermost. For 3D-DGT, an ORIF was
performed. A dorsal approach was made over the cranial
dorsal iliac spine. Incisions at the caudal point of the iliac
crest extended along the ilium’s dorsal surface. The sacro-
caudalis and middle gluteal muscles were retracted, and the
sacrum and corresponding iliac wing were exposed for better
visualization of the sacroiliac joint. Thorough debridement of
the sacroiliac joint and removal of residual soft tissues were
performed (~Fig. 3A). Using the 3D guide, a screw hole was
drilled across the sacrum with a 1.8-mm drill bit (Arthrex
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Fig. 1 Preoperative planning, illustrating the STL models of the feline sacrum with the designed trajectories for screw placement, having the 3D

Slicer (left) linked to Blenderfordental (right).

Inc., Naples, FL, USA), ensuring guide stability with manual
compression (=Fig. 3B-E). A glide hole was drilled in the
ilium from lateral to medial, and fixation was achieved using
a low-profile cortical screw (2.4 mm x 20 mm Arthrex Inc.,
Naples, FL, USA).

MIO was performed as previously described.?*%> Fluoro-
scopic images were obtained using a C-arm (Siemens Cios
Select, Erlangen, Germany). A 0.86-mm guidewire with laser
line (Arthrex Inc., Naples, FL, USA) was used as a pre-marker
for drilling. Drilling was performed with a 1.7-mm cannu-
lated drill bit (Arthrex Inc., Naples, FL, USA). Fixation was
achieved using a cannulated partially threaded QuickFix
Screw (2.4 x 20 mm, Arthrex Inc., Naples, FL, USA). The final
screw position was confirmed fluoroscopically in lateral and
dorsal planes (=Fig. 4). During MIO, sacral drill holes from
the 3D-DGT could not be visualized under fluoroscopy. While

the 3D-DGT was performed by two experienced surgical
residents (RS and FF), MIO was performed by an experienced
board-certified surgeon (MK).

Assessment of the Postoperative CT and Comparison
with Preoperative Planning

After implant placement, a pelvic CT was performed for
each cadaver. Blinding of the evaluators was not feasible
due to noticeable differences in the implants seen on the CT
scans.

The STL files were generated for each sacrum and the
corresponding implant in 3D Slicer. A segment was created
defining each sacrum, with a threshold of between 370 and
390 Hounsfield Units (HU), and another segment defining
the implant with a threshold of 1,350 to 1,500 HU. The files
were imported into Blenderfordental and superimposed

Fig. 2 Design and fit of the 3D-DGT. The image on the left (A) shows the creation of the sleeve with a 0.04-mm tolerance gap (marked in blue).
The image in the middle (B) shows the finalized design of the 3D-printed drill guide alongside its corresponding sacral model. The image on the
right (C) details the inverted representation of the lateral surface of the sacrum, emphasizing the “press-fit” design.
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A

Fig.3 Intraoperative pictures of the 3D-DGT, illustrating the placement of the 3D guide on the sacrum and the drilling process. (A) Comparison
of the 3D-printed sacrum with the prepared sacrum for drilling; (B) application of the 3D guide to the sacrum; (C) drilling of the sacrum;
(D) comparison between the preplanned drilling entry point and intraoperative achieved drilling; (E) close-op image showing reasonable “press-

fit” of the guide. Cd, caudal; Cr, cranial; D, dorsal; V, ventral.

using the Iterative Closest Point alignment tool. Although a
quantitative registration error was not available, alignment
was adjusted manually until optimal superimposition was
achieved (=Fig. 5). Implant trajectories were defined by
unifying the centers of a 2-mm section of each implant
selected near the head of the screw and toward the tip of
the shank. Pre- and postoperative angles were subsequently

measured in cross sections, and the maximum angular
screw deviation (MASD) was calculated in both dorsal
and transverse planes (=Fig. 6A-D). For the entry point
translation (EPT) on the lateral surface of the sacrum, the
center of each virtual and implanted screw was identified,
and measurements were taken along the x- and y-axes to
assess positional accuracy (~Figs. 6E, F and 7). The position
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Fig. 4 Intraoperative fluoroscopic images from MIO confirming the position of a cannulated, partially threaded 2.4 mm x 20 mm titanium

QuickFix Screw (Arthrex Inc., Naples, FL, USA).

of each implanted screw was evaluated according to the
criteria outlined in the modified Gras classification sys-
tem?® (=~Fig. 8). Sacral bone morphometry was measured in
dorsal and transverse planes. The length of each screw was
assessed to determine whether it encompassed >60% pur-
chase of the sacrum. If an implanted screw was shorter than
ideal, a virtual longer implant was created and superim-
posed over the postoperative STL file, thus allowing the
assessment of whether a longer screw would penetrate
cortical bone before achieving the desired 60% sacral pur-
chase.?’-28 All CT postoperative measurements were per-
formed by one experienced surgical resident (RS) under the

Fig. 5 Dorsal view of the preoperative sacrum and sacroiliac implant
(indicated in gray), postoperative sacrum (indicated in gold yellow),
and the sacroiliac screw (indicated in red) of a cat with diffuse
idiopathic skeletal hyperostosis.

supervision of an experienced board-certified surgeon
(MK).

Statistical Analysis

Statistical analyses were performed using the IBM SPSS
Statistics for Windows (version 29.0.2.0 IBM Corp., Armonk,
NY, USA). The data were tested for normality and found to be
non-parametric. The median and interquartile range (IQR)
were used to describe and summarize the data. The Mann-
Whitney U test was used to compare differences between the
two groups (for MASD and EPT). The Chi-square test was
used to determine differences in the distribution of Gras
grades between the two groups, and the Fisher exact test to
assess the precision of implant placement for sacral bone
purchase (SBP) and drill exit points (DEP). A p-value of <0.05
was considered statistically significant.

Results

Following preoperative planning, 28 drilling trajectories
were projected (14 trajectories per procedure). For imaging
analysis, 42 CT scans were performed, accompanied by 84
measurements to assess the accuracy and precision of the
drilling trajectories (lateral, dorsal, and transverse planes).

Measurements

According to the modified Gras classification, the 3D-DGT
resulted in 13/14 implants being graded as “a,” and 1/14
implant as “b I.” With the MIO, 8/14 implants were graded as
“a,” 5/14 as “b” (1/14 b1 and 4/14 b 1I), and 1/14 as “c.” The
Chi-square analysis showed no statistically significant dif-
ference between the two groups (p=0.09, z=1.96 for 95%
CI), suggesting a similar grade distribution.

For the 3D-DGT, the median (IQR) MASD was
3.05degrees (0-5.88degrees) in the dorsal plane and
3.4degrees (0.29-6.6degrees) in the transverse plane. In
the dorsal plane, screw trajectories deviated caudally in
6/14 cases, cranially in 4/14, and showed no deviation in
4/14. In the transverse plane, the screw trajectory deviated
ventrally in 9/14 cases, dorsally in 3/14, and showed no
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Fig. 6 STL files of the sacrum showing median (IQR) of the angles in dorsal (A, B) and transverse planes (C, D) and the entry point translation in
lateral plane (E, F) for MIO (orange screws) and 3D-DGT (blue screws). The gray screws are a representation of the preoperative planned virtual

screw trajectories and insertion points.

deviation in 2/14 cases. In the lateral plane, the median
(IQR) EPT from the planned entry location was 0.17 mm (0-
0.36) along the x-axis (cranial-caudal direction) and
0.42 mm (0.03-0.7) along the y-axis (dorsal-ventral direc-
tion). There was no specific pattern in the screw EPT: the
translation included dorsal direction (4/14), caudoventral
(4/14), craniodorsal (2/14), caudodorsal (1/14), ventral
(1/14), and cranial (1/14) directions. In one case (1/14) no
translation occurred, and a dorsal EPT was observed in one
case (1/14), graded as “b I1.”

With MIO, the median (IQR) of MASD was 7.2 degrees
(0-15.73 degrees) in the dorsal plane, and 7.2 degrees (2.33-
13.38 degrees) in the transverse plane. In the dorsal plane,

screw trajectories deviated caudally in 8/14 cases and crani-
ally in 4/14, with no deviation in 2/14 cases. In the transverse
plane, screw trajectories deviated ventrally in 10/14 cases,
dorsally in 2/14, one of which breached the vertebral canal,
and showed no deviation in 2/14. In the lateral plane, the
median (IQR) EPT (between virtual implant and screw)
was 0.38 mm (0.07-1.87) in the cranial or caudal direction
(x-axis) and 1.64 mm (0.41-3.22) in the dorsal and ventral
direction (y-axis) from the planned entry location (~Figs. 6E,
F and 7). A caudo-dorsal translation occurred in 7/14 cases,
while the remaining translations were craniodorsal (3/14),
dorsal (2/14), or caudoventral (2/14). All cases graded as “b”
or “c” exhibited a dorsal EPT.
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287

Downloaded by: Luna Berlemont. Copyrighted material.



288 3D-DGT versus MIO in Feline Sacroiliac Luxation

Scortea et al.

Entry point translation (mm)
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Fig.7 Representation of entry point translations in craniocaudal (x-axis) and dorsoventral direction (y-axis) for 3D-DGT (blue) and MIO (orange).
Please note that although the figure shows 14 data points for 3D-DGT, only 13 are distinctly visible, because 4 points on the y-axis are closely

clustered and overlap.

In the dorsoventral direction (y-axis), median (IQR) EPT
(mm) with 3D-DGT was significantly different from that with
MIO (Mann-Whitney U test, U=42.5, Z=-2.55, p=0.009).
However, no statistically significant differences were found
in the median (IQR) EPT (mm) between 3D-DGT and MIO
along the x-axis (craniocaudal direction) from the planned
entry location (Mann-Whitney U test, U=60, Z=—1.76,
p=0.082). No statistically significant differences were
detected in the median (IQR) MASD between 3D-DGT and
MIO, in either the dorsal or transverse planes (Mann-
Whitney U test, U=77, Z=-0.98, p=0.343; U=64, Z=
—1.57, p=0.120). A DEP occurred in one case using 3D-
DGT through the ventral cortex of the sacrum, with left-sided
drilling. DEP was noted in 5/14 cadavers with MIO, with 4/14
through the ventral body of the sacrum and 1/14 dorsally in
the sacral canal. Four DEPs occurred with right-sided drilling
and one with left-sided drilling. With 3D-DGT, one implant
exited before achieving 60% of SBP, whereas with MIO, 5/14
implants did not achieve 60% of SBP before exiting cortical
bone. The Fisher exact test did not show a statistically
significant difference between groups regarding the preci-
sion of SBP and DEP (p =0.16, z=1.96, 95% CI). For 3D-DGT,
preoperative planning required a median time (IQR) of 34
(31.75-39) minutes, while preoperative planning for MIO
had a median time (IQR) of 8.5 (7-13.25) minutes.

Discussion

Our study found that 3D-DGT achieved a smaller MASD
compared with MIO in both the dorsal plane (3.05 degrees
versus 7.2 degrees) and transverse plane (3.4 degrees versus
7.2 degrees). Additionally, 3D-DGT showed reduced EPT in
both the x-axis (0.17mm versus 0.38mm) and y-axis
(0.42mm versus 1.64mm), fewer DEP (7.14% versus
35.71%), and more consistent SBP (92.86% versus 64.29%).
However, the only statistically significant difference noted
was for EPT along the y-axis. Previous cadaveric and retro-
spective studies'?2%22 have reported excellent consistency
in screw placements with MIO. However, a recent clinical
study14 using CT revealed a 16.6% complication rate that
went undetected in immediate postoperative radiographs.
Another clinical study evaluating MIO in dogs and cats
reported SBP >60% in only 61.5% of cases.”?> Most studies
report safe sacroiliac implant placement using radiography
in cats,13242% whereas we employed postoperative CT
scanning. A recent cadaveric study on MIO found that 25%
of the implants failed to achieve >60% SBP, with ventral
cortical breaches noted on postoperative CT scans.'® Radiog-
raphy cannot assess safe implant placement in the transverse
plane, leading to potential data omissions. Our study found
that most errors involved ventral cortical bone breaches,

Veterinary and Comparative Orthopaedics and Traumatology ~Vol. 38 No. 6/2025 © 2025. Thieme. All rights reserved.

Downloaded by: Luna Berlemont. Copyrighted material.



3D-DGT versus MIO in Feline Sacroiliac Luxation

ATARIELE R R R S B R R ST -

pr—

AR R RS R, R -

LUATTTTE 7

Scortea et al.

—aw R e e R R E R A

\\\\\\\1‘\\\:‘\\\\\\\\\\\\
AR

Fig.8 Modified Gras classification system for secure placement of implants in the sacrum. 3D representation of modified Gras scoring system in
transverse plane: a, secure placement completely in cancellous bone; b I, secure placement but contacting cortical bone structures; b Il,
secure placement but contacting cortical structures ventrally before achieving 60% bone purchase; c I, malplacement, penetrating the cortical
bone dorsally with occupation of the vertebral canal. Representation of modified Gras classification system in dorsal plane: a, secure placement,
completely in cancellous bone; b lll, secure placement but contacting cortical bone structures cranially before achieving 60% of bone purchase; c
Il, malplacement, penetrating the cortical bone cranially with occupation of intervertebral disk.

identified on transverse plane assessment. We did not find
significant differences between the groups in Gras grade
distribution, screw placement accuracy, or DEP. However, the
small sample size may have limited the ability to detect
subtle differences, suggesting that a larger sample could
yield more consistent outcomes and a clearer comparison.
Anatomical variations, such as transitional vertebrae,
diffuse idiopathic skeletal hyperostosis, and type I fractures,

complicate the surgical approach. Nonetheless, our study
confirmed accurate screw placements using both techniques,
underscoring the importance of preoperative imaging and
planning of the feline sacrum, as previously recommended.'*

We employed 3D measurements based on the strong
correlation between CT and 3D measurements noted by
McCarthy et al.?? Although deviations were noted with
3D-DGT (mostly ventral: 64.29%), challenges remain in
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optimal guide placement in the feline sacra. One screw
placement in the 3D-DGT group was classified as “b II” due
to premature ventral sacral exit. Several factors may explain
these deviations, such as limitations of CT in accurately
reproducing articular surfaces and the persistence of fibro-
cartilage attached to the sacrum in cases of sacroiliac joint
disruption. Another contributing factor may be suboptimal
dissection of the semilunar hyaline cartilage, which is exclu-
sively present in the most ventral aspect of the lateral sacral
wing.® This suboptimal dissection, combined with the ven-
tral distracted iliac wing, may have impinged the guides,
resulting in ventral deviations of the trajectories. Further-
more, due to the limited sacral wing surface only one implant
was placed, a factor which may have further influenced the
stability of the guide.

A drawback of the 3D-DGT technique is the need for more
extensive soft tissue dissection to accommodate the guide,
compared with standard ORIF.

In our study, the 3D-DGT technique showed a median (IQR)
EPTof 0.42 mm (0.03-0.7) in the dorsal or ventral direction (y-
axis), and 0.17 mm (0-0.36) in the cranial or caudal direction
(x-axis), with angular deviations of 3.05 degrees (0-5.88) in
the dorsal and 3.41 degrees (0.29-6.6) in the transverse planes.
These angular values are similar to those observed by McCar-
thy et al?> who reported an EPT (mean + SD) of 2.4+ 1.4mm
and trajectory deviations of 3.9+ 3.2 degrees in the dorsal
planeand 4.2 + 3.9 degrees in the transverse plane. Comparing
our results with a previous cadaveric canine study,?® 3D-DGT
exhibited lower maximum screw deviations in both the dorsal
plane (3.05 degrees versus 7.43 + 4.89 degrees) and transverse
plane (3.4degrees versus 8.5+ 5.3 degrees) compared with
traditional ORIF. However, it did not provide any advantage
over MIO (1.5941.08 degrees and 1.2 4+ 0.6 degrees, respec-
tively). Additionally, our MIO results showed higher median
(IQR)MASD in the dorsal plane (7.2 degrees [0-15.73 degrees])
and in the transverse plane (7.2 degrees [2.33-13.38 degrees])
compared with previously reported MIO deviations.?® Most of
the trajectories in both groups deviated ventrally. Although a
ventral screw DEP is preferable to a dorsal DEP, it is essential to
recognize that an implant exiting the sacrum ventrally can
potentially damage the lumbosacral plexus or median sacral
vessels.®1® These ventral deviations may have resulted from
the surgeon’s intentional attempt to avoid DEP into the verte-
bral canal. From a patient’s positioning perspective, MIO often
necessitates complex adjustments to achieve optimal imaging
angles, whereas 3D-DGT offers a more straightforward
approach.

The 3D guides used for canine sacra in the aforementioned
study?? found deficits in achieving a “press-fit” to the lateral
aspect of the sacral wing and included two additional sleeves
to help with further stabilization. Contrastingly, our intra-
operative placement of the guides achieved a reasonable
“press-fit” to the lateral aspect of the sacral wing (~Fig. 3).
Our 3D guide sleeve design incorporated a 0.04 mm toler-
ance, allowing smooth drill operation and minimizing debris
formation, as previously recommended.3’ To further ensure
accuracy, sleeves of 27-mm length were designed, reducing
the likelihood of angled drilling,30

Scortea et al.

This study has several limitations. First, the small sample
size may have restricted our ability to identify statistically
significant differences between the two surgical techniques.
Indeed, this is a common challenge in veterinary surgical
research due to the limited availability of cadaveric speci-
mens. The post-hoc power analysis revealed significant
differences between the two groups for EPT in dorsoventral
and caudocranial directions, as well as for MASD in the
transverse plane, with large effect sizes (Cohen’s d=1.14,
0.89 and 0.86) and generally high statistical power (0.89,
0.72, and 0.7). However, the MASD in the dorsal plane
showed smaller effect size (Cohen’s d=0.63) and lower
statistical power (0.48), suggesting that the study may
have been underpowered to detect true effects for this
variable. Second, variability in measurement may have
resulted from fine manual adjustments that were needed
after using the Iterative Closest Point alignment tool due to
sacroiliac joint alignment differences between pre- and
postoperative images. Third, although preoperative planning
for MIO was performed in our study, it is not frequently
followed in practice when intraoperative imaging is consid-
ered satisfactory, which might have influenced our results.
Lastly, blinding of the evaluators was not possible as only one
surgeon with the necessary expertise performed all postop-
erative measurements, potentially introducing bias.

Conclusion

We propose 3D-DGT as an alternative to MIO for sacroiliac
screw placement in feline cadavers. Our study found fewer
suboptimal placements with 3D-DGT (7.14% versus 42.85%
with MIO), though the difference was not statistically signif-
icant. Further clinical studies are needed.
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