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ABSTRACT

Introduction: The Goal Of This Study Was To Examine The Clinical And Functional Outcomes Of Anterior Cruciate Ligament (acl) Replacement
With Autogenous Hamstring Tendon Using Remnant Preservation. The Preservation Of Acl Remnant Tissue May Considerably Reduce The
Degree And Incidence Of Tunnel Enlargement After Anatomic Double-bundle Acl Restoration, Although The Remnant-preserving Method May
Not Significantly Increase The Risk Of Tunnel Coalition After Surgery. Objective: To Evaluate Clinical & Functional Results After Aclr (anterior
Cruciate Ligament Reconstruction) With Native Remnant Of Torn Acl Method: A Prospective Trial Was Conducted On 70 Consecutive Patients
Who Underwent Aclr With The Remnant Preservation Approach. Preoperatively And At The Final Follow-up, The Lysholm Score, International
Knee Documentation Committee (ikdc) Grade, Stability Assessments (lachman Test, Pivot-shift Test) Results: After The Procedure, The Clinical
Scores Improved. Lachman Tests, Pivot-shift Tests, And Hss Score Differed Statistically Significantly Before And After Surgery.
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INTRODUCTION

The Anterior Cruciate Ligament (acl) Is One Of The Most Frequently
Sustained Injuries In Sports. Reconstruction Of The Acl Is Commonly
Done To Restore Knee Functions, Stop Additional Intra-articular
Damage Like Meniscus Injuries, And Slow The Progression Of
Osteoarthritis (oa) In The Knee.(1,2)

Reconstruction Of The Anterior Cruciate Ligament (acl) Can Have
Varying Results.( 3,4) Recently Several Studies Have Shown That A
Successful Acl Reconstruction May Depend Not Only On The
Mechanical Stability But Also On The Biological Healing Or
Recovery Of Proprioception (5,6) According To Certain Reports,
Proprioceptive And Functional Outcomes Were Improved When Acl
Reconstruction Was Done Using The Remnant Preserving Technique.
(7,8,9) Few Studies Have Assessed The Variations In Clinical
Outcomes And Graft Morphology Based On The Amount Of
Preserved Remnant In Acl Reconstruction Using A Hamstring
Autograft, Despite The Fact That Some Have Reported Second-look
Arthroscopic Findings Following Acl Reconstruction. (10,11)

The Aim Of This Study Was To Analyse The Outcomes The And
Complications Of Standard Double-bundle Reconstruction For Knees
Without A Usable Remnant During The Same Time Period With Those
Of Double-bundle Hamstring Acl Reconstruction With Remnant
Preservation. Our Hypothesis Was That Preserving The Remnants
Would Improve Graft Healing While Raising The Risk Of Problems
Brought On By Excessive Tissue Growth.

Aim
To Evaluate Clinical & Functional Outcomes Of Acl Reconstruction
With Remnant Preservation.

MATERIALS & METHOD

A Prospective Observational Study Was Carried Out At The
Department Of Orthopaedics Vinoba Bhave Civil Hospital, Silvassa.
Informed Consent Was Obtained From The Patients As Well As
Approval From The Hospitals Ethical Committee.

75 Patients With Acl Tear Were Treated With Acl Reconstruction With
Remnant Preservation In Our Study. Duration Of Study Was For 2
Years.

Inclusion Criteria

1.  AComplete Acl Tear.

2. TheAcl Remnant's Tibial Insertion Was Completely Intact; And

3. Arthroscopy Confirmed That The Remnant's Length And
Diameter Were Perfectly Adequate, As It Can Be Pulled To Reach

The Femoral Acl Insertion And Its Diameter Expected To Exceed
Half Of The Native Acl.

Exclusion Criteria

1. AclInjuries In Both Knees;

2. Simultaneous Injuries To The Posterior Cruciate Ligament (pcl),
Posterolateral Corner (plc), Or Grade lii Medial Collateral
Ligament (mcl);

3. complete Meniscectomy; And

4. AHistory Of Knee Surgery

Treatment Protocol

As Usual, Arthroscopic Examinations And Portal Formation
(superolateral, Anteromedial [am], And Anterolateral Portals) Were
Conducted Out. Using A Spinal Needle To Determine The Correct
Position, An Accessory Am Portal Was Made 1 Cm Medial To The
Standard Am Portal. Graft Harvest And Preparation Were Carried Out
For The 4-strand Single-bundle Aclr. The Guide's Intraarticular
Starting Point Was Positioned In The Centre Of The Identified Tibial
Footprint. To Allow For Oblique Orientation, The External Starting
Point Was Always Placed At The Anterior Border Of The Medial
Collateral Ligament's Insertional Fibres. The Femoral Tunnel Was
Drilled In The Femoral Notch At 10 O'clock (right Knee) Or 2 O'clock
(left Knee) Using A Transtibial Technique, Intermediate Between The
Anteromedial And Posterolateral Attachments. In Some Cases,
Notchplasty Was Not Performed. The Graft Was Placed Through The
Remnant, Displacing The Remainder Of The Acl Stump Laterally. The
Remnant The Acl Fibre Was Inserted Laterally To The Graft, Directing
The Insertion Of The Pl Bundle. The Remnant The Acl Fibre Was
Inserted Laterally To The Graft, Directing The Insertion Of The P1
Bundle. Ahn Et Al. Described The Remnant Suture And Tension
Technique. (12) First, Three No. 2-0 Pds Sutures Were Positioned In
The Proximal Part Of Remnant, And The Loose Ends Of The Sutures
Were Pulled Out By The Am Portal. The Traction Sutures Of The
Remnant Were Passed By The Am Femoral Tunnel Following The
Passage Of The Am Bundle Graft. As Tension Was Applied To The
Remnant, The Traction Suture Was Pulled Through The Femoral Bone
Tunnel And Secured Over The Endo-button.

The Endobutton And Bio-cross Pin (mitek, Johnson & Johnson,
Massachusetts, Usa) Were Used To Fix The Femoral Tunnel. The
Tibial Tunnel Was Initially Secured With Bioabsorbable (polylactic
Acid) Interference Screws (biorci, Smith & Nephew, Uk), And Then
The Remaining Tendon Portion Was Further Fixed With A Staple Or
Post Tie To Add Tibial Side Fixation Stability. We Assessed Whether
The Remaining Ligament Impinged On The Intercondylar Notch Or
Not.

Post Operative Rehabilitation
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The Operated-on Knee Was Immobilized In Extension For A Week
Following Surgery. One Week Into The Physio , Range Of Motion
Exercises Began. Partial Weight-bearing Was Permitted For One
Week, Followed By Full Weight-bearing After Three Weeks. Jogging
Was Started At Four Months, And Full Returning To Rigorous Activity
Was Allowed Between Nine And Twelve Months.

The Data On Categorical Variables Are Presented As The Number Of
Patients And The Data On Continuous Variables Are Presented As
Mean And Standard Deviation (sd). The Statistical Significance Of
Pair-wise Difference Of The Mean Of Continuous Variables Was
Tested UsingWilcoxon Signed Rank Test And That Of One Sample
Distribution Was Tested Using One Sample Chi-square Test For
Majority. A P-value Less Than 0.05 Was Considered Statistically
Significant. All The Hypothesis Were Formulated Using Two Tailed
Alternatives Against Each Null Hypothesis (hypothesis Of No
Difference). The Entire Data Were Statistically Analysed Using Spss
Software.

Results
Table 1. The Distribution Of General Characteristics Of The
Patients Operated (n=70)T

Age No. Of Patients
<25 1
25-34 26
35-44 32
45-54 11
Sex
Male 45
Female 25
Mode Of Injury
Sport Activity 55
Twisting Injury 15
Side
Right 51
Left 19
Table2
Score Achieved ideal ~ |Did not achieve |p-value
score ideal score
Pivot Shift Test [69(98.57) 1(1.42) <0.001
Lachman Test 68(97.14) 2(2.86) <0.001
IKDC Objective |70(100%) 0 <0.001
Score
Table3
Pre Operative Post Operative  |P value
Lachman test <0.001
Negative 0 40
+ 5 28
++ 26 1
+++ 39 1
Pivot Shift Test <0.001
Negative 0 64
+ 6 5
++ 24 1
4+ 40 0
IKDC Objective <0.001
Score
A 0 62
B 3 8
C 29 0
D 38 0
Mean HSS Score |74.6+-7.6 99.2+-0.4 <0.001
Results
Demographics

At Least Two Years Following Surgery, 70 Patients (45 Males And 25
Females, 51 right and 19 left knees) were availabe for clinical
evalution follow, 10%)

The Mean Age Of The Patient At Surgery Was 34.2 Years (range, 19 To
51 Years), And The Mean Interval From Injury To Surgery Was 4.2
Months (range, 1-8). The Average Follow-up Time Was 18.5 Months
(range: 15 To 24 Months).

The Injury Resulted From Sports Participation In 55 Patients (78.5%)
And Twisting Activities Of Daily Living In 15 (21.5%).

53 Of The 70 Patients Had A Meniscus Tear At The Same Time. There
Were 34 Medial Meniscus Tears, 12 Lateral Meniscus Tears, And 7
Simultaneous Medial-lateral Meniscus Tears. A Partial Meniscectomy
Was Performed On 21 Medial And 8 Lateral Menisci, Whereas
Meniscal Repair Was Carried Out On 13 Medial And 4 Lateral
Menisci.

Intraoperative.

47 Patients (67.14%) Out Of The 70 Had More Than 50% Coverage Of
The Acl Graft By Remnant Tissue, While 23 Patients (32.8%) Had
Less Than 50% Coverage.

Clinical Results

Post Surgery, The Mean Ikdc Objective Score And Hss Improved. (p <
.001). Table 2 & Table 3 Provides A Summary Of The Findings From
The Lachman, Pivot-shift, Ikdc Objective, And Hss Tests.
Preoperative And Postoperative Values For The Lachman Test, Pivot-
shift Test, Ikdc Objective Score, And Hss Score Deviated Statistically
Different (p <.001). Four Of The Medial Meniscuses Had A Bucket-
handle Tear And A 15° Extension Limitation. Three Individuals With
Lateral Meniscus Tears Also Had A 12° Extension Limitation. After
Surgery, They All Had Full Knee Extension. No Patient Had Any
Extension Limitations Or Pain Two Years Following Surgery.

DISCUSSION

The First Significant Finding Regarding Tunnel Placement On The
Femur Was The Following Anatomical Details: The Long Axis Of The
Egg-shaped Footprint On The Femur Slopes 30 Degrees Toward The
Posterior Of The Femur's Long Axis. In Particular, The Vertical Line
(v-line) Drawn Through The Point Of Intersection Between The
Femoral Condyle And The Tibial Plateau At 90° Of Flexion And The
Long Axis Line Of The Acl Attachment Are The Two Lines Which
Cross At The Center Of The Attachment (pl Point) Of The
Posterolateral Bundle. The Earlier Research Published By Harner Et
Al Supports These Findings(13) For Knee Surgeons, The Information
Obtained From The Anatomic Study Done For Arthroscopic Surgery Is
Assumed To Be Practically Helpful.

In The Proximal Half, Where The Torn Remnant Tibial Stump Can Be
Preserved, The Acl Generally Ruptures.(14).the Majority Of
Mechanoreceptors Are Situated Near The Tibial Attachment Beneath
The Subsynovium. (14,15).when Acl Tissue Was Preserved As
Opposed To Removed Entirely, Testing Parameters Like Position
Sense And Articular Stability Produced Significantly Better
Results.(16,17) Proprioception, Vascularization, And Mechanical
Stability Were All Restored In Their Patients Who Underwent
Modified Double-bundle Acl Reconstructions With The Remaining
Tissues Preserved.(18). In Order For The Graft To Heal The
Remaining Acl Tissue And Act As A Scaffold For Regeneration At The
Posterolateral (pl) Bundle Area Of The Acl, The Authors Suggested
Pushing The Remaining Acl Tissue To The Lateral Area Of The
Graft.(19)

There Are A Few Reports On Aclr With Remnant Preservation.(20 —
24) Compared A Group With Least Debridement And One With
Normal Debridement. The Method Reported By Lee Et Al. Was
Excellent. However, Despite The Sub-synovial Sheath Being
Preserved, There Was A Chance Of Damaging The Acl Fibers Because
It Required An Additional Proximal Incision For Tying, The Preserved
Remnant Tissue Could Become Loose And Cause Cyclops Lesions,
And The Remnant Fiber, Which Is Typically Continued To The
Intercondylar Notch, Pcl, Or Lateral Wall, Could Be Artificially Cut
Proximally.

Furthermore, Clinical Results Were Obtained From 16 Out Of 40
Patients Who Had This Procedure.

The Technique Reported By Gohil Et Al. Showed Level I Evidence Of
Biological Healing. Nevertheless, Their Minimal Debridement
Method Was Technically Challenging.

And Although There Was No Discernible Difference, There Was A
Tendency Toward Cyclops Formation When Compared To The
Normal Debridement Group (59% Vs. 37.5%).

Although Excessive Tissue Proliferation Linked To Extension Loss
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Was Brought Up As A Concern With This Technique, The Current
Study Demonstrated The Potential Benefits Of Remnant-preserving
Acl Reconstruction Over The Standard Procedure By Improving
Tissue Healing. Technically Speaking, Knees With A Large Remnant
And Narrow Notch Width May Gain From Partial Resection Of The
Preserved Remnant To Adjust The Overall Volume Of Tissue.

Conclusions

Clinical Results From Aclr Using Preservation And Femoral
Tensioning Of The Remaining Tissue Were Good, And There Were No
New Concerns About Improper Tunnel Formation. To Uncover The
Function Of The Acl Remnant, Future Research Utilizing More
Sensitive Examination Techniques And Long-term Follow-ups Would
Be Extremely Beneficial.
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