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Abstract
Background  Rib fractures are common in trauma patients, often leading to complications such as pneumonia and 
prolonged hospitalization. Surgical Stabilization of Rib Fractures (SSRF) has become increasingly prevalent in treating 
severe cases. However, traditional approaches, like posterolateral thoracotomy, are invasive and cause significant 
muscle damage. Recently, muscle-sparing minimally invasive techniques have been introduced, yet they still require 
advanced reduction and fixation techniques to avoid complications. This study presents an “ultra” minimally invasive 
SSRF (uMI-SSRF) technique designed to minimize surgical wounds and soft tissue damage while maintaining the 
benefits of rib fixation.

Methods  This study involved 76 patients with multiple rib fractures treated using the uMI-SSRF technique between 
August 2021 and December 2023. Preoperative chest tomography with 3D reconstruction was used for surgical 
planning. The technique employed small incisions (3–5 cm), muscle-sparing approaches, and advanced fixation 
techniques. Data on patient demographics, intraoperative details, and postoperative outcomes were collected.

Results  The mean patient age was 58 years, with 66% being male. On average, patients had 6.4 fractured ribs, and 3.5 
ribs with 3.88 plates were fixed per surgery, achieving a fixation/fracture ratio of 59%. The average wound length was 
4.2 cm, with a mean operation time of 122 min. Most patients required only one incision (74%). The median hospital 
length of stay was 7 days, with a pneumonia rate of 5%. No wound infections or implant-related complications were 
observed.

Conclusions  The uMI-SSRF technique effectively reduces wound size and soft tissue damage in rib fracture 
stabilization while maintaining high fixation quality. This method shows promise for improving patient outcomes, 
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Introduction
Rib fractures have been identified in as many as 39% of 
patients with blunt chest trauma and in up to 10% of all 
trauma admissions [1, 2]. Surgical Stabilization of Rib 
Fractures (SSRF) is becoming more common in treating 
these injuries. Properly performed SSRF can reduce the 
risk of pneumonia, tracheostomy rates, mechanical ven-
tilation days, length of stays in intensive care units and 
hospitals, and mortality rates in patients with flail chest 
or multiple ribs fracture [3–7]. Flail segment is gener-
ally accepted as an indication for SSRF among different 
guidelines [8–11]. However, up to 80% of these patients 
may not have received the surgery, and rates of fixation 
among different hospitals ranged from 0–88% [12]. A 
possible reason may be the unfamiliarity of surgical expo-
sures, fixation techniques, and instrumentation [13].

Traditionally, SSRF was performed using a posterolat-
eral thoracotomy incision [14]. This extensive approach 
can damage soft tissue and compromise neurovascu-
lar due to muscle division. Postoperative muscle pain 
and dysfunction hinder the progress of fracture heal-
ing, as the benefits of the procedure may be reduced by 
morbidities iatrogenically produced from the large inci-
sion [15]. Recently, muscle-sparing minimally invasive 
techniques have been introduced to decrease morbidity 
[14–21]. Most technical papers have addressed the sur-
gical exposures for SSRF, but only a handful have dis-
cussed reduction and fixation techniques [11, 16, 18]. 
Due to the extensiveness and complexity of rib fractures, 
without precise surgical planning and advanced reduc-
tion and fixation technique, a minimally invasive incision 
may need to be extended, ultimately resembling a thora-
cotomy incision. The benefits of fixation may therefore be 
compromised by the complications of the large wound.

Our paper focuses on novel and modified techniques 
that enables SSRF to be performed safely through a small 
incision and limited window. We introduce an “ultra” 
minimally invasive technique for SSRF(uMI-SSRF) to 
further reduce wound size and soft tissue damage while 
maintaining the benefits of SSRF.

Methods
Pre-operation and planning
When a patient is preparing for Surgical Stabilization 
of Rib Fractures (SSRF), a routine chest tomography 
with three dimensional(3D) reconstruction of the ribs is 
obtained to help the surgeon identify the fracture sites 
and develop a clear operation plan (Fig. 1). The priority 

of surgical stabilization is given to fractures that most 
impact pulmonary function, typically those that are 
severely displaced between the 4th and 9th ribs. Frac-
tures outside this range are less commonly operated on 
unless they are severely displaced or show clinical signifi-
cance. In cases of flail segment, the site with the greatest 
displacement is prioritized for repair. Generally, a fixa-
tion ratio of over 50% of the fractured ribs is targeted to 
ensure adequate stabilization while balancing the risks 
and benefits of the surgery.

Patient positioning, video-assisted thoracoscopic surgery 
(VATS)
Under one-lung ventilation, the patient is placed in the 
lateral decubitus position with the affected side up and 
the arm abducted over the head. Video-Assisted Tho-
racoscopic Surgery (VATS) is performed when there 
is a suspicion of substantial hemothorax or lesions on 
the lung or diaphragm. It also allows us to check for 
lung entrapment at the fracture site and ensures proper 
lung deflation during the stabilization procedure. Initial 
hemothorax is evacuated, and the fracture site is con-
firmed intrathoracically.

Incision and exposure
The edges of fractured ribs can cause skin tenting or cre-
ate an indentation during chest wall palpation. The sites 
of the ribs planned for fixation are marked, and a longitu-
dinal incision is made connecting these marks (Fig. 2A). 
A 3–5 cm incision is performed to fix up to 5 consecutive 
ribs, and the fascia is incised in line with skin incision.

For posterolateral rib fractures, the incision should 
pass through the auscultation triangle (Fig.  2B). The fat 
or bursa at the auscultation triangle is separated trans-
versely, parallel to the latissimus dorsi muscle below. A 
finger is inserted under the scapula to mobilize it, then 
the scapula is retracted laterally to widen the created 
window. This window is sufficient for fixing the 5th to 7th 
ribs. To fix the 3rd and 4th ribs, or the 8th and 9th ribs, 
perform a longitudinal transection of less than 3 cm on 
the rhomboid and latissimus dorsi muscles, respectively. 
Alternatively, when only the upper or lower ribs require 
fixation, a window can be created by dividing the muscle 
parallel to their fibers. When the fracture lies beneath the 
erector spinae muscle, elevate the muscle instead of tran-
secting it.

For anterolateral rib fractures, the skin incision is 
designed by connecting the fracture marks. The serratus 

reducing recovery time, and minimizing complications. Further studies with larger sample sizes and comparisons with 
other methods are warranted to verify the advantages of uMI-SSRF.
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muscle window beneath is created parallel to the muscle 
fibers, which is sufficient for up to three fractured ribs. 
For more than four fractured ribs, two separate muscle 
windows within the same incision can be made.

When rib fractures occur in different regions, such 
as posterior and lateral, a double incision is made. This 
approach is also used when more than six consecutive 
ribs require fixation or when a long plate is necessary for 
specific fracture patterns (Fig. 3).

Bone reduction
The cornerstone of fracture fixation, crucial for avoiding 
postoperative complications and achieving bone union, is 
the quality of the fracture reduction. One of three reduc-
tion techniques can be employed. First, bone reduction 
forceps or a towel clamp can directly pick up the bone. 
Second, the lever arm technique is used for ribs hidden 
under the skin flap or scapula. This involves sliding a 
mini-Hohmann retractor under the depressed bone seg-
ment and using the neighboring intact or fixed rib as a 
fulcrum to raise the bone (Fig. 4). When performing this 
technique, it is essential to ensure the quality of reduc-
tion and fixation in the neighboring fulcrum-fixed rib; 
otherwise, there is a risk of compromising the fixation. 
Finally, for osteoporotic or comminuted bones, a right 
angle forcep or mini-Langenbeck retractor is inserted 
from the rib’s upper end to lift it.

Plate positioning and fixation
After achieving temporary reduction, a 6 or 7-hole short 
segment plate is carefully contoured and positioned cen-
trally with three holes on each side of the fracture. Using 
an instrument, usually the suction tip, the plate is held 
in place. The second to the last hole on each side of the 

fracture is drilled without a drill guide (Fig.  2C). Com-
pression nonlocking screws are used to firmly press the 
plate against the bone, ensuring perfect contouring and 
shortening the fracture gap. The axis of the screw should 
be perpendicular to the plate whenever possible. How-
ever, if the visible operational space is limited, the screw 
may be positioned obliquely to adapt to the constraints. 
An alternative to compression lag screws are cerclage 
wires, which are useful when the bone is osteoporotic 
or comminuted, and the compression effect of the screw 
fails. Sometimes, longer plates are necessary to bridge 
comminuted fracture patterns. After ensuring adequate 
plate positioning and fracture reduction, the remaining 
screw holes are filled with locking screws, with a mini-
mum of three screws on each side of the fracture. The 
nonlocking screws are subsequently replaced with lock-
ing screws. If the screw’s axis is not perpendicular to the 
plate, the locking mechanism for the exchanged locking 
screw may fail. This can be easily corrected by redrilling 
the hole using the drill guide. An additional movie file 
shows this in more detail [see Additional file 1].

In remote areas, a 90-degree drill and screwdriver may 
be used for locking screw holes located beneath the scap-
ula. Stab incisions can also be made for drill holes that 
are too far from the main wound. Self-drilling screws 
are suitable for use in anatomically sensitive areas, such 
as near vital organs like a hypertrophied heart, where 
the risk of injury is higher. Variable angle (VA) screws 
can be useful when plate positioning or contouring is 
suboptimal.

Final VATS examination
After properly fixing the fracture, ensure thorough irriga-
tion and hemostasis before closing the wound. Perform 

Fig. 1  Surgical Stabilization of Rib Fractures (SSRF) of 5 consecutive ribs in 4.5 cm wound. A: Preoperative chest tomography with 3D reconstruction 
shows left posterolateral 5th to 9th ribs fracture with displacement B: Chest radiograph of post-surgical stabilization of the rib fractures(SSRF) C: Final 
incision wound of 4.5 cm
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VATS to validate the fixation intrathoracically, check for 
penetrated screws, remove any remaining hemothorax, 
and insert a 14 French pigtail or 28 French chest tube for 
drainage. Subcutaneous wound drains are not routinely 
placed.

Data collection and analysis
We recorded the following baseline characteristics: 
age, sex, body mass index (BMI), smoking status, injury 
mechanism, Injury Severity Score (ISS), presence of flail 
segment, time to surgery, and the side and number of 
fractures. During the operation, we recorded the total 

number of ribs fixed, operation time, blood loss, and the 
number and length of incision wounds. Each patient was 
routinely followed up at 1, 2, 4, and 8 weeks after dis-
charge, with continued follow-ups for at least 6 months 
post-operation. All operative and postoperative out-
comes, including mechanical ventilation days, intensive 
care unit (ICU) length of stay, and hospital length of stay, 
were recorded in this study. Complications included tra-
cheostomy, pneumonia, wound infection, implant-related 
issues, and mortality. Implant-related complications were 
defined as implant breakage, dislodgment, or removal 
due to irritation. Approval was obtained from the 

Fig. 2  The ultra Minimally Invasive Surgical Stabilization of Rib Fractures (uMI-SSRF) surgical technique. A: Dotted lines show the target ribs, “X” indicates 
the fracture edge, a longitudinal incision is made B:The Auscultation triangle, “*” stands for rhomboid muscle,  "†"stands for latissimus dorsi muscle, 
"Δ"stands for Erector Spinae muscle. C: Free hand drilling of 4th rib after temporary reduction with level arm technique D: Compression nonlocking screw 
for pressing the plate to the bone
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Institutional Review Board (KMUHIRB-E(II)-20240265).
Statistical analyses of the data were performed using 
SPSS version 23.0 (SPSS Inc., Chicago, IL, USA). Con-
tinuous data are described as means and standard devi-
ations or as medians and interquartile ranges (IQR). 
Categorical data are presented as absolute and relative 
frequencies.

Result
From August 2021 through December 2023, our team 
performed Ultra Minimally Invasive Surgical Stabi-
lization of Rib Fractures (uMI-SSRF) on 76 patients 
with multiple rib fractures. The indications for surgery 
included patients with flail segments, those with mul-
tiple (≥ 3) displaced fractures accompanied by pulmo-
nary physiologic derangements, or patients who did not 
respond to multi-modal pain therapy. The characteristics 
of these patients are reported in Table  1. Among these 

Fig. 4  The Lever Arm Technique for temporary reduction. A mini Hohmann retractor is slid under the depressed bone segment, using a neighboring rib 
as a fulcrum to elevate the rib

 

Fig. 3  Double incision for Long plate placement in flail segment patient. Double incision for patients with flail segment and slide a long plate within 
two wounds
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patients, the mean age was 58 years, and 50 patients 
(66%) were men. The average Injury Severity Score (ISS) 
was 21.3 (range 9–36), and 40 patients (52.6%) had a flail 
segment. On average, the patients had 6.4 (range 3–14) 
fracture ribs, with 8.5 fracture sites (range 3–19). The 
location and displacement of the ribs were classified and 
recorded according to the consensus paper from World 

Society of Emergency Surgery (WSES) and the Chest 
Wall Injury Society (CWIS) [11]. 

The intraoperative results are listed in Table 2. An aver-
age of 3.5 ribs were fixed (range 2–6) with 3.88 plates 
(range 2–8), resulting in an average fixation-fracture ratio 
of 59% (range 29–100%). 89% (range 33–100%) of the 
severely displaced or displaced ribs were fixed. Of the 274 
fracture sites that were fixed, 77% were severely displaced 
or displaced, the rest were offset fractures. 56 patients 
(74%) required one surgical incision for their fracture 
fixation, while the rest needed two or three separate 
incisions. The average wound length was 4.2  cm (range 
2.5–5 cm). The average operation time for each surgery 
was 122 min (range 55–300 min), with an average time to 
fix each rib of 35 min (range 20–102 min).

The outcome results are listed in Table 3. The patients 
stayed in the hospital for a median of 7 days (range 2–37 
days). Four patients (5%) acquired pneumonia, and one 
patient (1.3%) with the underlying disease of chronic 
obstructive pulmonary disease (COPD) expired within 3 
months. No wound infections or implant-related compli-
cations were noted in this patient series.

Table 1  Characteristics of the patients (N = 76) who received 
the Ultra minimally invasive Surgical stabilization of Rib fractures 
(uMI-SSRF)
Characteristic mean ± SD or n% Range
N 76
Age, mean ± SD 58 ± 13.4 21–81
Sex, n(%)
  Male 50 (66%)
  Female 26 (34%)
Body Mass Index, mean ± SD 24.51 ± 3.42 17.3–32.5
Smoking, n (%)
  Nonsmoking 57 (75%)
  Smoking 17 (22%)
  Quit 2 (3%)
Injury Mechanism, n (%)
  Motor-vehicle collision 62 (82%)
  Fall from Heights 5 (7%)
  Ground Fall 5 (7%)
  Fall from Stairs 3 (4%)
  Direct contusion (hit) 1 (1%)
Injury Severity Score (ISS), mean ± SD 21.26 ± 6.17 9–36
Intrathoracic lesions, n (%)
  Hemothorax 71 (93%)
  Lung entrapment 3 (3.9%)
  Lung laceration 4 (5.2%)
  Diaphragm rupture 2 (2.6%)
Flail Segment, n (%)
  No 36 (47%)
  Yes 40 (53%)
Rib Fracture Side, n (%)
  Left 44 (58%)
  Right 28 (37%)
  Bilateral 4 (5%)
Rib Fractures by Location, mean ± SD
  Posterior 5.23 ± 2.25
  Lateral 4.17 ± 1.71
  Anterior 3.42 ± 1.86
Fib Fracture Displacement(n), mean ± SD
  Severely Displaced 2.53 ± 1.45
  Displaced 2.68 ± 1.68
  Offset 3.49 ± 2.37
  Nondisplaced 2.73 ± 1.70
Total Fracture, mean ± SD 6.4 ± 2.1 3–14
Total Fracture sites, mean ± SDa 8.5 ± 3.63 3–19
Time to surgery(hr), mean ± SD 39 ± 30.1 4-152
aIf a single rib has 2 fractures, it is recorded as 2 fracture sites

Table 2  Intraoperative results for the patients (N = 76) who 
received the Ultra minimally invasive Surgical stabilization of Rib 
fractures (uMI-SSRF)
Intraoperative Results Total Range
N 76
Fixed Ribs (n), mean ± SD 3.5 ± 0.88 2–6
Implants Used (n), mean ± SD 3.88 ± 1.16 2–8
Fixation Fracture Ratio (%), mean ± SD 59 ± 17% 29–

100%
Fixation Displaced Ratio% a, mean ± SD 89±18% 33–

100%
Total Fixed Fracture Sites, n (%) 274
Severely Displaced 83 (30.3%)
Displaced 129 (47.1%)
Offset 62 (22.6%)
Wound Length Average(cm)b, mean ± SD 4.2 ± 0.7 2.5-5.0
Wound number
  1 56 (74%)
  2 18 (24%)
  3 2 (3%)
Operation time(min), mean ± SD 122 ± 50.3 min 50–

300 min
Operation Time/Rib(min), mean ± SD 35 ± 13.7 min 13.7–

102 min
Blood loss(ml), mean ± SD 40.6 ± 51.0ml 5-200 ml
aThe percentage of displaced and severely displaced fracture sites that were 
fixed
bIf a patient has two or more wounds, the wound length is the average of the 
wounds
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Discussion
Surgical stabilization of rib fractures (SSRF) began in the 
1950s with instruments like cerclage wires, intramedul-
lary devices, and clamping devices. However, it became 
widely accepted and popular in chest wall trauma surgery 
only in the past 15 years with the introduction of ana-
tomically precontoured plates with locking screws [13, 
22]. 

We successfully performed uMI-SSRF in 76 patients, 
fixing an average of 4 ribs with an average wound length 
of 4.2 cm. A fixation-fracture ratio of 59% was achieved, 
demonstrating sufficient stability for chest wall injuries 
[23, 24]. The average surgery time was 122 min, or 35 min 
per rib.

Taylor et al. utilized thoracotomy approaches and per-
formed SSRF on 21 patients with multiple ribs fracture. 
They fixed a mean of 4.7(range, 2–7)ribs for a mean of 
6(range, 3–10) fractures. Estimated blood loss and opera-
tive time was 98.1mL and 160.2  min respectively. The 
patients stayed in the intensive care unit and hospi-
tal for an average of 5.2days and 14.6 days [14]. Zhang 
et al. recorded the wound length in their series of SSRF 
with the zoning method, the average incision length was 
6.2  cm for an average number of 5.3 internal fixations 
[21]. In the series by Schulz-Drost et al., they were able to 
fix 4 ribs with an average wound length of 6 to 7 cm, both 
posteriorly and laterally. Their average operation time 
was 100  min [19]. We achieved equivalent rib fixation 
with a shorter surgical wound and comparable operation 
time.

Our surgical approach follows the general principles 
mentioned in previous studies, utilizing a longitudinal 
incision through the auscultation triangle or the serratus 
muscle window, and minimal dissection of the trapezius, 

rhomboid, or latissimus dorsi muscles [20, 21, 25]. We 
were able to minimize our wound length due to modified 
reduction and plate holding techniques including lever 
arm reduction technique, freehand drilling and plate 
compression screw technique.

The optimal approach for SSRF remains controversial 
and largely depends on the surgeon’s familiarity with the 
exposure techniques. Posterolateral thoracotomy incision 
is a common approach for SSRF, especially among tho-
racic and trauma surgeons, as it provides a large view of 
the complete chest wall. However, the extensive muscle 
dissection associated with this approach can result in sig-
nificant morbidity. The introduction of muscle-sparing 
techniques has minimized damage to soft tissues. None-
theless, due to the extensiveness and complexity of rib 
fractures, without precise surgical planning and meticu-
lous technique, a minimally invasive incision may need to 
be extended, ultimately resembling a thoracotomy inci-
sion. This can compromise the benefits of fixation due 
to the complications of a large wound. Currently, sev-
eral minimally invasive surgical instruments, including 
upright plate holding forceps, 90-degree drills and screw-
drivers, and Alexis wound retractors (Applied Medical, 
Rancho Santa Margarita, CA, USA), have proven help-
ful in reducing wound size and soft tissue damage [18]. 
However, each of these instruments may have its own 
limitations. Therefore, we successfully modified current 
SSRF techniques by integrating common fracture reduc-
tion and fixation techniques from orthopedic procedures, 
which we named ‘ultra’ Minimally Invasive Surgical Sta-
bilization of Rib Fractures (uMI-SSRF).

There is no standard incision length for minimally 
invasive SSRF; however, most studies regarding this tech-
nique indicate an incision wound length ranging from 6 
to 10 cm for fixing 3 to 4 fractured ribs [16, 19, 21, 26]. 
Our results demonstrate that it is possible to fix the same 
number of ribs with an even shorter incision length. 
Additionally, our study includes the largest number of 
patients among similar studies, highlighting the feasibil-
ity and consistency of this technique.

Obesity can influence surgical outcomes and affect the 
incision size necessary for a successful surgery [27]. Our 
technique can be successfully performed in patients with 
a body mass index (BMI) as high as 32.5 (Fig. 5). A 3 cm 
incision was sufficient to fix 3 posterolateral rib fractures. 
Langenbach et al. studied the accessible rib area with dif-
ferent wound lengths on cadavers and found that a mini-
mum of 6 ribs can be accessed via a 5 cm wound through 
both posterior and lateral approaches [15], This provides 
strong evidence of the feasibility of our technique.

A common technique for temporary fixation involves 
using plate holding forceps on both sides of the plate. 
This requires a larger incision to secure both ends of 
the plate simultaneously. The fixed angle nature of the 

Table 3  Overall postoperative results for the patients (N = 76) 
who received the Ultra minimally invasive Surgical stabilization of 
Rib fractures (uMI-SSRF)
Overall Results Total Range
N 76
ICU patients, n (%) 27 (36%)
ICU Length of Stay, median (IQR) 4 (2.0–6.0) days 1-12 days
Hospital Length of Stay, median (IQR) 7 (6.0–11.0) days 2-37 days
Mechanical Ventilation, n (%) 20 (26%)
Mechanical Ventilation Days, median (IQR) 2 (1.0-3.5) days 1-23 days
Complications
Tracheostomy, n (%) 0 (0)
Pneumonia, n (%) 4 (5%)
Wound Infection, n (%) 0 (0)
Implant Related Complication, n (%) 0 (0)
Mortality, n (%) 1 (1%)
Any outcome
0 72(95%)
≥1 4 (5%)
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clamps limits their effectiveness in small exposures. In 
osteoporotic bone, the compressive force of bone clamps 
may further shatter the fractured bone, leaving a more 
comminuted fracture pattern to fix. Additionally, they 
can potentially injure the intercostal artery and nerves 
while assessing either from the superior or inferior bor-
der of the rib. It is commonly understood that the inter-
costal artery runs inside the concave intercostal groove. 
However, in certain areas, such as 6 cm from the spinous 
process, the artery may not be shielded by the rib [28]. 
Routine clamping underneath the bone poses a threat to 
the underlying artery and nerves, potentially resulting in 
unnecessary blood loss and nerve damage.

Our article discusses three reduction techniques that 
can all hold the fracture in a reduced state while provid-
ing sufficient counterforce during drilling of screw holes 
in the bone. These techniques are minimally invasive to 
the intercostal space and underlying structures. The lever 
arm technique is particularly useful when the rib is well 
under the skin flap.

Many studies on minimally invasive techniques have 
addressed the use of a 90-degree drill and screwdriver 
[16, 18, 19]. We prefer performing freehand drilling 
instead. The ability to alter the drilling angle makes it 
more flexible in a small surgical exposure. A deviation 
of less than 30 degrees does not significantly affect the 
compression force of the screw [29]. A potential draw-
back of using a 90-degree drill is the lack of clear sensa-
tion when penetrating the cortical bone during drilling. 
Locking screws can be secured to the plate regardless of 
whether they are fully within the bone, therefore screw 

misplacement is a common technical error with this 
technique.

Freehand drilling without a threaded drill guide poses 
the risk of penetrating underlying vital organs. How-
ever, bi-cortical drilling is a well-established technique 
in orthopedic procedures. With sufficient practice, a 
surgeon can perform this technique with minimal risk 
to underlying organs. In our series, no complications 
from penetration were encountered. In specific ana-
tomical areas requiring special attention, such as ribs 
near the heart, diaphragm, or liver, using a drilling guide 
or self-drilling screws can minimize the risk of critical 
complications.

Ribs, though classified as ‘flat’ bones, are typically 
curved in anatomy, with inconsistent curvature radii. 
The outer surface of the rib is also not uniformly flat and 
smooth, becoming more convex to triangular posterior 
to the costal angle. These unique features make contour-
ing and positioning the plate more challenging. A short 
segment plate reduces the effort required for contour-
ing, particularly in addressing the ‘frowning’ or ‘smiling’ 
in-plane curvature. Even when plate positioning is sub-
optimal, using variable angle screws can improve screw 
purchase and, consequently, increase construct stability.

Conventional non-locking screws (Fig.  6) offer three 
benefits in uMI-SSRF. First, the smooth screw head 
presses the plate down to the bone, indirectly elevating 
the depressed bone. Second, the compression effect fur-
ther contours the flexible titanium plate to perfection. 
Third, by inserting the screw eccentrically to the fracture 
site, it provides a dynamic compression effect. Together 

Fig. 5  The ultra Minimally Invasive Surgical Stabilization of Rib Fractures (uMI-SSRF) performed in an obese patient. An obese patient (BMI 32.5) with 
fractured 5-7th ribs fixed in a 3 cm wound
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with the curved plate placed on the tension side of the 
rib, this acts as a tension band construct, shortening 
the fracture gap, increasing stability, and decreasing the 
chance of nonunion [30]. 

There are several limitations to our study. First, this is a 
single center study which may affect the generalizability 
of the results to other settings or surgical teams with dif-
ferent levels of expertise. Second, the absence of a control 
group makes it difficult to assess whether the uMI-SSRF 
technique offers superior outcomes compared to tra-
ditional or other minimally invasive methods. Further 
studies with larger sample sizes and comparisons with 
other methods are warranted to verify the advantages of 
uMI-SSRF.

Conclusion
In conclusion, uMI-SSRF is an effective, safe, and fea-
sible technique for treating patients with rib fractures. 
It effectively reduces wound size and soft tissue damage 
in rib fracture stabilization while maintaining high fixa-
tion quality. This method shows promise for improving 
patient outcomes, reducing recovery time, and minimiz-
ing complications in rib fracture patients who require 
surgery.
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