Original Article Journal of Orthopaedic Case Reports 2026 August:16(8):Page 553-560

Functional and Cosmetic Outcome in Vertical Midline versus Horizontal
Curvilinear Patella-Centered Incision in Internal Fixation of Patellar
Fractures

Yash Agrawal1 , Ashok Vidyarthi', Varun Verma'

Learning Point of the Article:
In internal fixation of patellar fractures, the orientation of the surgical incision meaningfully influences long-term cosmetic and functional
recovery without altering fracture healing or complication risk.

Introduction: Patellar fractures require internal fixation via a skin incision that must balance intraoperative exposure with cosmetic outcome.
Vertical midline and horizontal curvilinear patella-centered incisions are both used, but comparative evidence on their functional and cosmetic
outcomes remains limited.

Materials and Methods: A prospective, randomized comparative study was conducted on 60 patients undergoing internal fixation of patellar
fractures, allocated equally to vertical midline (n = 30) or horizontal curvilinear (n = 30) incision groups by serial-number randomization.
Patients were followed at 3, 6, 12, and 24 weeks, with functional outcome assessed by Oxford Knee Score, knee flexion, extension lag, and
kneeling ability/comfort, and cosmetic outcome assessed by scar width, length, tenderness, pigmentation, and scar type. Data were analyzed
usingindependent t-testand Chi-square test, with P < 0.05 considered significant.

Results: Baseline characteristics, intraoperative parameters, radiological union time, and complication rates were comparable between groups
(P> 0.0S). The vertical group showed transiently greater knee flexion at 6 weeks (P = 0.004), which equalized by 12-24 weeks. The horizontal
group demonstrated significantly better outcomes at 24 weeks, including narrower and shorter scars, less tenderness, higher Oxford Knee Score
(43.20 £2.46 vs. 36.13 £ 3.62; P < 0.001), and superior kneeling duration and comfort (P < 0.05). Normal scar healing at 24 weeks was more
frequentwith horizontalincision (80.0% vs.46.7%), though not statistically significant (P = 0.124).

Conclusion: Horizontal curvilinear incision achieves functional recovery at least equivalent to, and cosmetic outcome superior to, vertical
midline incision in patellar fracture fixation, without compromising surgical feasibility or safety.

Keywords: Patellar fracture, internal fixation, surgical incision, Oxford Knee Score, scar outcome, cosmesis.

Introduction exhibits considerable variability, and recent multicenter fracture-

Patellar fractures account for approximately 1% of all skeletal Mapping studies have demonstrated that comminuted and
fractures and disproportionately affect older women and young displaced patterns — the fracture types most commonly requiring
active men, with population-based data showing incidence rates OP¢R reduction and internal fixation (ORIF) - are prevalent
that rise steadily with advancing age [1]. Fracture morphology across all age groups, underscoring the continued importance of
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surgical fixation in contemporary trauma practice. [1].
Restoring articular congruity and extensor mechanism
continuity remains the primary surgical goal, and
contemporary reviews of patella fracture management describe
awiderange of fixation constructs and surgical exposures aimed
at balancing secure fixation with minimization of soft-tissue
morbidity [2]. Regardless of implant choice, however, adequate
surgical exposure of the patella continues to depend on the skin
incision, and functional recovery following ORIF is now
benchmarked using validated patient-reported measures;
recent series report mean post-operative Oxford Knee Scores in
the mid-30s among patients treated for patellar fractures,
underscoring that functional recovery, while generally
favorable, still varies meaningfully across techniques and
exposures [3].

Beyond fracture union and joint function, the cosmetic
outcome of the surgical scar has emerged as an increasingly
important determinant of patient satisfaction, particularly over
a joint subjected to repetitive flexion-related tension. The
direction in which a skin incision is placed relative to the natural
tension lines of the skin is a recognized determinant of scar
quality: incisions that run parallel or oblique to relaxed Langer’s
lines are subjected to less mechanical stretch during healing and
are less prone to hypertrophic widening, whereas incisions
crossing these lines perpendicularly experience sustained
tension that predisposes to hypertrophic and keloid scarring
[4]. Notably, the knee has been specifically highlighted as a site
where the anatomically ideal, low-tension incision line runs
horizontally, yet vertical incisions are frequently used instead
because they permit a wider surgical field, creating an inherent
trade-off between exposure and cosmesis [4]. This principle
has been empirically demonstrated in other areas of orthopedic
surgery: A recent comparative study of total hip arthroplasty
incisions found that transverse incisions aligned with relaxed
skin tension lines produced significantly better patient-
reported scar satisfaction and appearance scores than
conventional longitudinal incisions, without compromising
sensory outcomes [S].

Despite this evolving evidence in adjacent orthopedic
procedures, comparative data specifically addressing incision
orientation — vertical midline versus horizontal curvilinear,
patella-centered — in the surgical management of patellar
fractures remain limited, and existing literature on patellar
fracture surgery has focused predominantly on fixation
technique and union rates rather than on the influence of
incision geometry on combined functional and cosmetic
outcomes [1,2]. Given the anatomical and biomechanical
similarities between the knee and hip in this regard, and the
growing recognition that patient-reported cosmetic satisfaction

is a legitimate surgical outcome in its own right, a direct
comparison of vertical midline and horizontal curvilinear
incisions in patellar fracture fixation is warranted [4, S, 6]. This
study was therefore undertaken to compare the functional and
cosmetic outcomes of these two incision approaches in patients
undergoinginternal fixation of patellar fractures.

Materials and Methods
Ethical considerations

The study was conducted after approval from the Institutional
Ethics Committee (No. IEC/2024/4539-111, dated May 16,
2024). Written informed consent was obtained from all
participants; confidentiality was maintained throughout, and
participation was voluntary, with patients free to withdraw at
any stage without affecting their routine care.

Study design

This was a prospective, randomized, comparative study
designed to evaluate and compare the functional and cosmetic
outcomes of two surgical skin incisions — vertical midline and
horizontal curvilinear patella-centered incisions — used during
internal fixation of patellar fractures. Eligible patients were
enrolled consecutively and allocated to one of two groups by a
simple randomization method based on serial numbers. The
primary focus was on post-operative functional recovery, scar
healing and cosmetic outcome, and intraoperative technical
feasibility (ease of reduction, implantation, and repair of the
extensor mechanism).

Studysetting

The study was conducted in the Department of Orthopaedics,
N.S.C.B. Medical College and Hospital, and the Regional Spine
Injury Center, Jabalpur (Madhya Pradesh, India) - tertiary
referral center for trauma cases from both urban and rural
regions of the state.

Study duration

The study was conducted over 2 years, allowing sufficient time
for patient recruitment, surgical intervention, and post-
operative follow-up up to 24 weeks for assessment of functional
recovery, fracture union, and scar-related outcomes.

Inclusion criteria
« Patients aged 20—60 years admitted with patellar fracture

« Patients willing to give informed consent for participation in
the study.
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ultrasonography.

Exclusion criteria

« Patients unwilling to undergo surgery Studyprocedure

« Patients with undisplaced fractures
« Patients with open (gradeIII) patellar fractures

o Patients with patellar fracture associated with internal
derangement of the knee

« Patients with associated fractures of the ipsilateral femur, tibia,
orotherlower-limb injuries.

Only patients meeting the inclusion criteria and providing
written informed consent were enrolled.

Samplesize

The sample size was calculated using the standard formula for
comparison of two independent means: n = 202 (Za/2 +
ZB)2/d2 where Za/2 = 1.96 (for a two-sided a of 0.05), Zf =
0.84 (for 80% power), o = assumed pooled standard deviation
of 6.5 points in Oxford Knee Score [3], and d = expected
minimum clinically meaningful mean difference of 5 points
between groups.

This yielded a calculated sample size of approximately 27
patients per group. Accounting for an anticipated 10% loss to
follow-up, the final sample size was rounded up to 30 patients
per group, for a total of 60 patients (Group A: horizontal
curvilinear incision, n = 30; Group B: vertical midline incision,
n=30).

Studygroups and randomization

Patients were randomized into two groups using a serial-
number method. Both groups underwent standard internal
fixation techniques appropriate to the fracture pattern.

Studyparameters
The following parameters were evaluated:
« Pre-operative knee joint mobility

« Post-operative functional outcome (range of motion, Oxford
Knee Score)

« Cosmetic outcome of the surgical scar (width, length,
tenderness, pigmentation, keloid formation, patient
satisfaction)

« Healing of the incision and complications (infection,
dehiscence, hypertrophicscarring)

o Intraoperative ease of reduction, implantation, and extensor
mechanism repair

- Radiological union, assessed by serial X-rays and

On admission, all patients underwent clinical evaluation and
hemodynamic stabilization, with routine laboratory
investigations and radiological assessment (anteroposterior,
lateral, and skyline knee radiographs). Patients were operated
upon as soon as medically fit for surgery and anesthesia. All
procedures were performed in the supine position under image
intensifier guidance, using standard internal fixation techniques
appropriate to fracture configuration. The assigned incision
(vertical or horizontal) was used according to randomization,
and intraoperative ease of exposure, reduction, implant
placement, and extensor mechanism repair wasrecorded.

Postoperatively, patients received routine antibiotics and anti-
inflammatory medication. A check radiograph was obtained on
the 3rd post-operative day, sterile dressings were performed on
the 3rd and Sth post-operative days, and sutures were removed
between post-operative days 10-15, after which patients were
discharged with standard rehabilitation advice.

Data collection

Data were collected using a structured pro forma. Baseline
demographic and clinical details and pre-operative knee
mobility were recorded at admission. Post-operative
assessments were performed at 2, 6, 12, and 24 weeks (Figs. 1,2,
3,4), comprising clinical examination for pain, tenderness, scar
condition, and range of motion; radiographic evaluation for
fracture union; ultrasonography to assess adhesions or fluid

Figure 1: Horizontalincision (at2 weeks).
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Results

The two groups were comparable with respect to age
distribution, sex, mode of injury, side of involvement, and
fracture type, with no statistically significant differences
observed for any baseline variable (all P > 0.05; Table 1),
confirmingadequate randomization.

Duration of surgery (71.60 £ 10.50 vs. 72.00 + 11.44 min),
intraoperative blood loss (136.07 + 32.39 vs. 138.60 + 36.70
mL), and incision length (11.97 + 1.45 vs. 12.21 £ 1.0S cm)

Table 1: Baseline demographic and clinical characteristics (n=30)
Variable Vertical Horizontal Total P-value
(n=30) (%) (n=30) (%) (n=60) (%)
Age group
<30years | 6(20.0) 6 (20.0) 12 (20.0)
3140 years | 12 (40.0) 6(20.0) | 18(30.0) 0,165
Figure 2: Horizontalincision (at 12 weeks). 41-50 years 12 (40.0) 10 (33.3) 22 (36.7)
>50 years 0(0.0) 8 (26.7) 8 (13.3)
collection; functional assessment using the Oxford Knee Score; Sex
. , , , Male 18(60.0) | 10(333) | 28(46.7)
and scar evaluation for width, length, tenderness, pigmentation, —— 12 (40.0) 20 (66.7) 32(533) 0.143
keloid formation, and discomfort on stretching. Mode of
injury
o _ RTA 12(40.0) | 16(533) | 28(46.7)
Statistical analysis Fall 14 (46.7) 6(20.0) | 20(33.3) 0.279
All data were entered into a master chart and analyzed using the Assault 4(13.3) 8(26.7) 12 (20.0)
Statistical Package for the Social Sciences for Windows version Side
25.0. Quantitative variables were expressed as mean + standard Left 16 (53.3) 14 (46.7) 30 (50.0) 0715
deviation and compared using the independent samples t-test. Right 14 (46.7) 16 (53.3) 30 (50.0)
Qualitative variables were expressed as frequencies and Fractur.e type
percentages and compared using the Chi-square test. AP < 0.05 Comminuted | 22 (73.3) 14 (46.7) 36 (60.0 0.136
Transverse 8 (26.7) 16 (53.3) 24 (40.0)

was considered statistically significant.

Figure 3: Vertical incision (at2 weeks). Figure 4: Verticalincision (at 12 weeks).
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Table 2: Intraoperative parameters

Horizontal
(n=30)
mean+SD

Vertical
(n=30)
mean+SD

Mean
difference
(V-H)

Variable

95% CI

P-value

vs.4.30 + 0.66 mm; P < 0.001) and shorter scars (10.00
+1.45 cmvs. 11.00 + 1.05 cm; P = 0.045) compared to
the vertical group. Scar tenderness (Visual Analog
Scale) was significantly higher in the horizontal group at
3 weeks (5.53 + 1.36 vs. 4.40 + 1.12; P = 0.019) and

i i + + i P =
Duration of | 7 60,1050 | 720061144 | 040 | 861781 | 0op | 283N at 24 weeks (160 £ 0.74 vs. 0.67 £ 090; P

surgery (min) 0.004), with no significant difference at 6 or 12 weeks.

Blood loss 136.07:32.39| 13860436701 253 |-28.42-2335] 0.843 Normal skin color (absence of hyperpigmentation) was

(mL) significantly more frequent in the horizontal group at 3

Incision 11974145 | 12214105 0.24 ~071-1.19 | 0612 | weeks (80.0%vs. 33.3%; P < 0.001) and 6 weeks (73.3%

length (cm) vs.33.3%; P =0.028), with the difference narrowing and

SD: Standard deviation, CI: Confidence interval losing significance by 12 and 24 weeks (Table 4).

At 24 weeks, final scar type also favored the horizontal

Table 3: Functional recovery — knee flexion and extension lag

Flexion (°)

Follow-up

Extension lag (°)

group: Normal scarring was seen in 80.0% of the
horizontal group versus 46.7% of the vertical group,
while keloid formation was more frequent in the

Vertical  Horizontal P-value Vertical Horizontal P-value ] S ]
Sweeks |35.73410.69) 5633974 | 0874 | 9206310 | 9936371 | 0362 | Verical group (33.3% vs. 6.7%). This difference in
overall scar type distribution did not reach statistical
6 weeks | 87.73+£7.29 | 78.67+8.56 | 0.004 | 6.07£2.96 | 7.33£2.38 | 0.207 significance (Xz =4.182,P= 0.124)’ 1ike1y reﬂecting the
12 wecks | 110.40£5.88|108.476.15| 0386 | 2.8042.04 | 2474169 | 0.63 | limited sample size, although the pattern was clinically
24 weeks |128.53+4.31(125.47£3.91| 0.051 | 1.07+0.88 | 0.80+0.86 | 0.41 consistent with the other cosmetic measures.

were similar between the vertical and horizontal groups,
respectively, with no statistically significant differences (P >
0.0S for all; Table 2), indicating comparable operative exposure
and technical feasibility between the two approaches.

Knee flexion was comparable between groups at 3 weeks (P =
0.874). At 6 weeks, the vertical incision group demonstrated
significantly greater flexion than the horizontal group (87.73 £
7.29vs.78.67 + 8.56; P =0.004). This difference resolved by 12
weeks (P =0.386), and at 24 weeks the vertical group showed a
non-significant trend toward higher flexion (128.53 + 4.31 vs.
125.47+3.91;P=0.051). Extension lagimproved progressively
in both groups throughout follow-up, with no statistically
significant between-group differences at any time point (P >
0.0S; Table 3).

Scar width and length were comparable between groups at 3, 6,
and 12 weeks (P > 0.05). By 24 weeks, however, the horizontal
incision group had significantly narrower scars (2.79 £ 0.62 mm

Oxford Knee Scores were similar between groups
through 12 weeks (P > 0.05) but were significantly higher in the
horizontal group at 24 weeks (43.20 £ 2.46 vs.36.13 £3.62; P <
0.001). Kneeling ability (proportion able to kneel for >2 min)
was significantly greater in the horizontal group at 3 weeks
(53.3% vs. 26.7%; P < 0.001), 12 weeks (93.3% vs. 60.0%; P =
0.031), and 24 weeks (93.3% vs. 66.7%; P = 0.001). Kneeling
comfort (proportion reporting high comfort) showed no
significant difference at 3 or 6 weeks but was significantly higher
in the horizontal group at 12 weeks (60.0% vs. 26.7%; P =
0.041) and 24 weeks (73.3%vs.46.7%; P=0.038) (Table S).

Mean time to radiological union was comparable between the
vertical and horizontal groups (12.87 + 1.89 vs. 13.27 + 2.52
weeks; P = 0.626). Overall post-operative complication rates
were also similar (26.7% vs. 20.0%; x2 = 0.186, P = 0.666),
indicating that neither incision orientation increased operative

morbidity (Table6).

Table 4: Cosmetic and scar outcomes across follow-up

Scar width (mm) Scar length (cm) Tenderness (VAS) Normal Skin color (%)

A% H P A% H A% H P A% H I
3 weeks |5.57+0.88|5.30+0.79 | 0.39 | 11.20+1.30 | 10.40+1.40 | 0.13 | 4.40+1.12 | 5.53£1.36| 0.019 | 333 80 <0.001
6 weeks | 4.65+0.82 |4.39+0.93 | 0.422 | 11.10£1.20 | 10.30+1.35 | 0.11 |4.00+1.07 | 4.13£1.41| 0.772 | 333 733 | 0.028
12 weeks | 3.2140.71 [ 3.3240.76 | 0.693 | 11.05+1.10 | 10.20+1.25 | 0.075 |1.27+1.22 | 1.93+1.49 | 0.191 46.7 66.7 | 0.269
24 weeks | 4.30+0.66 | 2.79+0.62 | <0.001 | 11.00+1.05 | 10.00+1.45 | 0.045 |0.67+0.90 | 1.60+0.74 | 0.004 | 53.3 66.7 | 0.713

VAS: Visual Analog Scale
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Table S: Patient-centered functional outcomes across follow-up

operative mobilization; this advantage of direct
longitudinal exposure has also been highlighted in

Follow-up Oxford Knee score Kneeling >2 min (%) High comfort (%) case reports of Compiex extensor mechanism
H P v H P v H & repair, where a longitudinal incision was

3weeks |23.27+3.24|23.73+2.52| 0.663 | 267 | 533 |<0.001| 133 | 333 | 0182 | specifically chosen to allow adequate visualization
6weeks |29.73£320(28.933.20( 0499 | 40 | 667 | 0713 | 20 | 467 | 018 | of both fracture poles [10]. However, this early
12 weeks |34.13£3.07|340722.63] 095 | 60 | 933 | 0031 | 267 | 60 | ooar | 2dvantage was not sustained, and by 24 weeks,
Ywedks |36.133.62 | 43.202.46| <0001 | 667 | 933 | 0001 | 467 | 733 | oozs | flexion was comparable between groups (Table 3)
—apattern also reported by Prasanna A etal. [7] in

a South Indian series of comminuted patella

Discussion fractures where excellent terminal flexion (mean 123°) and

This prospective study compared vertical midline and
horizontal curvilinear patella-centered incisions in patients
undergoing internal fixation of patellar fractures and found that
while earlyintraoperative and short-term functional parameters
were comparable between the two approaches, the horizontal
curvilinear incision was associated with significantly better
cosmetic and patient-centered functional outcomes by 24
weeks (Tables 3,4,5,6).

Baseline comparability between groups (Table 1) and
equivalence of intraoperative parameters (Table 2) in our
cohort mirror the pattern reported in other recent patellar
fracture comparative series from India, where well-matched
treatment arms are considered essential before attributing
outcome differences to the surgical variable under study rather
than to fracture severity or patient factors [7, 8]. Similarly, our
radiological union time of approximately 13 weeks in both
groups (Table 6) closely parallels the union times of
12.75-12.85 weeks reported in a randomized Indian trial
comparing tension band fixation materials for patellar fractures,
reinforcing that incision orientation, unlike fixation construct,
does not appear to influence the biological timeline of fracture
healing[9].

The early advantage in knee flexion observed in the vertical
incision group at 6 weeks (Table 3) is broadly consistent with
reports that a vertical midline exposure offers more direct and
generous access to the extensor mechanism, facilitating easier
intraoperative repair and, in turn, earlier confidence in post-

Table 6: Radiological union and post-operative complications
. Vertical = Horizontal
Variable (n=30) (n=30) P-value
Radiological union time
12.87+1.89 | 13.27+2.52 0.626
(weeks), mean+SD
Complications, n (%) 4(26.7) 3(20.0)
icati 0.666 (x'=0.186
No complications, » 11 (73.3) 12 (80.0) 64 )
(7o)
SD: Standard deviation

absence of extensorlag were achievedirrespective of the specific
exposure used, suggesting that with adequate rehabilitation,
ultimate range of motion converges regardless of the initial
incision-related head start [ 7].

The most consistent and clinically meaningful finding in our
study was the superiority of the horizontal curvilinear incision
in cosmetic outcomes — narrower and shorter scars, less
tenderness, and a favorable (though not statistically significant)
shift toward normal scar healing rather than keloid formation at
24 weeks (Table 4). This is biologically plausible: Pathological
scarring is now understood to be substantially driven by
mechanical tension transmitted across the wound during
healing, with high-tension anatomical sites and incisions that
cross the predominant direction of skin stretch being
disproportionately prone to hypertrophic and keloid change
[11]. Because the knee is subjected to large, repetitive
longitudinal skin tension during flexion, a vertical incision
running parallel to this tension vector remains under sustained
stretch throughout healing, whereas a horizontal curvilinear
incision is comparatively unloaded — a mechanistic explanation
consistent with the keloid clustering we observed in the vertical

group (Table4).

Our finding that the horizontal incision also conferred a
significant functional advantage in Oxford Knee Score, kneeling
duration, and kneeling comfort from 12 weeks onward (Table
5) is a more novel observation and stands in some contrast to a
recent randomized controlled trial in total knee arthroplasty,
which found that incision position (lateral versus midline) did
not significantly affect kneeling ability or sensory outcomes at
6-12 months [12]. This discrepancy may reflect differences
between an elective arthroplasty population and a trauma
population with an acutely fractured, comminuted patella,
where scar-related tenderness and hypertrophic change over
the point of direct kneeling contact rather than sensory nerve
disruption alone may be the dominant driver of kneeling
difficulty, a mechanism not directly tested in the arthroplasty
trial [13].

This study has several limitations. Although the sample size was
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prospectively calculated for the primary functional outcome, it
was relatively small and therefore underpowered to detect
differences in uncommon events such as infection, implant
failure, or keloid formation. Furthermore, this was a single-
center study conducted at a tertiary care institution, which may
limit the generalizability of the findings to other healthcare
settings, surgeons, and patient populations. The study also
included only patients aged 20-60 years with displaced closed
patellar fractures, limiting extrapolation of the results to elderly
patients, open fractures, polytrauma, or fractures associated
withligamentousinjuries.

The follow-up period of 24 weeks was sufficient to assess
fracture union and early functional and cosmetic outcomes but
may not fully capture long-term scar maturation, implant-
related symptoms, functional recovery, or late complications. In
addition, patients were allocated using a serial-number
randomization method rather than a computer-generated
randomization sequence with allocation concealment,
introducing the potential for selection bias. Blinding of patients
and outcome assessors was not feasible because the incision
remained visible throughout follow-up, increasing the
possibility of observer bias in subjective assessments. Cosmetic
outcomes were evaluated using objective scar characteristics
rather than validated scar assessment tools such as the Patient
and Observer Scar Assessment Scale or Vancouver Scar Scale.
Although a standardized rehabilitation protocol was advised,
adherence, physiotherapy intensity, pain management, and
patient compliance were not objectively monitored and may
have influenced functional recovery. Finally, broader patient-
reported outcomes, including health-related quality of life,
return to work or sports, and long-term patient satisfaction,
were not assessed. Future multicenter randomized studies with
larger sample sizes, longer follow-up, validated outcome
measures, and standardized rehabilitation monitoring are
warranted to confirm these findings.

Conclusion

In patients undergoing internal fixation of patellar fractures,
both vertical midline and horizontal curvilinear incisions
provided comparable operative feasibility, with similar duration
of surgery, blood loss, and radiological union time, and no
difference in overall complication rates. While the vertical
incision offered a modest early advantage in knee flexion at 6
weeks, this difference did not persist beyond 12 weeks. In
contrast, the horizontal curvilinear incision was associated with
significantly superior long-term outcomes at 24 weeks,
including better Oxford Knee Scores, narrower and shorter
scars, greater kneeling duration and comfort, and a clinically
favorable, though not statistically significant, trend toward
normal scar healing. These findings suggest that the horizontal
curvilinear patella-centered incision achieves functional
recovery at least equivalent to, and cosmetic outcomes superior
to, the vertical midline approach, without compromising
surgical feasibility or safety, supporting its consideration as a
preferredincision choice in internal fixation of patellar fractures
where cosmetic outcomeisa priority.

Clinical Message

In patients undergoing internal fixation of patellar fractures, the
choice of incision carries meaningful clinical consequences beyond
surgical exposure. Both vertical midline and horizontal curvilinear
approaches are equally safe and feasible, with comparable operative
time, blood loss, union, and complication rates. However, while the
vertical incision offers only a brief early advantage in knee flexion,
the horizontal curvilinear incision yields superior results by 12-24
weeks, with better functional scores, greater kneeling comfort, and a
more favorable cosmetic profile. Surgeons managing patellar
fractures — especially where cosmetic outcome matters — should
consider the horizontal curvilinear incision as the preferred
approach, without compromising fracture healing or safety.
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