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ABSTRACT

Objective The present study aimed to assess operative wound related complications mostly surgical site infections related to the use of oblique
incisions in hamstring tendon graft harvesting in ligament reconstructions.

Methods The present study was conducted at a tertiary referral center for 12-24 months. There were a total of 400 patients included in the study who
were subjected to oblique incision for harvesting of hamstring tendons. The mean follow-up was 14.7 months. Patients with an indication of
ligament reconstruction were included in the study, and their outcomes were studied, tabulated and analyzed for a period of 12-24 months.

Results From the tabulated results it was inferred that 89.25% of all patients showed excellent healing within 02 weeks of the surgery with no short/
long-term wound complications or surgical site infections. The incidence of surgical site infections was less than 1%. It was also observed that in
99.50% patients the operative wound healed within a period of 03 weeks from the surgery.

Conclusion Oblique incision, which showed lower risk of operative wound complications, might be more recommended for graft harvesting.
Patients who underwent ligament reconstruction using an oblique incision had a very low incidence of surgical site infections.
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ACL- Anterior Cruciate Ligament — IPBSN- Infra-patellar Branch Of The Saphenous Nerve PCL- Posterior Cruciate Ligament.

INTRODUCTION

Harvesting of hamstring tendon is a very important step in anterior
cruciate ligament (ACL) and posterior cruciate ligament
reconstruction. Although there are many advantages for using the
hamstring tendon for cruciate ligaments reconstruction. We have
used the oblique incision technique to avoid all the disadvantages
and allow for fast, easy, and perfect hamstring tendon graft
harvesting. The aim of our oblique incision technique for hamstring
tendon harvesting is to avoid all complications and difficulties
related to graft harvesting and keeping sartorial fascia in a good
condition often not requiring repair. We carried out arthroscopic
ACL reconstruction using hamstring tendons auto graft. Anterior
cruciate ligament (ACL) reconstruction is one of the most common
arthroscopic procedures which may result in wound (Graft harvest
site) complications. The procedure is often performed using either a
hamstring tendon or a patellar tendon auto graft " Although
hamstring tendon harvesting carries less risk of injury to the IPBSN
between the two approaches, postoperative complications are not
uncommon and vary between 12 and 88% . Vertical, horizontal,
and even oblique incision methods have been proposed to reduce the
risk of nerve injury based on anatomical findings of the IPBSN
distribution "**" Nevertheless, no consensus has been reached
regarding the optimal incision method at the pes anserinus area for
hamstring tendon harvest. Some studies have even attempted to
identify safe and/or risk zones at the pes anserinus area for
hamstring tendon auto graft harvesting “"**'*''" The number of
clinically comparative studies is minimal, with the few published
having small sample sizes and largely comparing only two types of
incision method. The purpose of this study was to evaluate the
incidence of surgical site complications, tourniquet time required to
harvest the graft, need for repair of Sartorius fascia and injury to
infra-patellar branch of saphenous nerve.

MATERIALS AND METHODS

Study Design:

A prospective study was conducted on 400 patients for assessment
of the outcome of graft site incision. All 400 cases were operated
using the oblique incision by 04 different surgeons using the same
technique.

Place Of Study:
Command Hospital, Chandimandir.

Study Period:

From Dec 2016 to Dec 2018- 02 years.

Study population: All patients undergoing ACL, PCL reconstruction
were included in this study.

Sample Size:

All patients requiring ligament reconstruction were to be included in
the study. Based on previous year records from the statistical
department of this hospital average amounted to be around 240
cases of Arthroscopic ligament reconstruction per year.

Inclusion Criteria:

1. Age <40 years.

2. No evidence of previous incisions/ scars on the graft harvesting
site.

Exclusion Criteria:

1. Age > 40 years

2. Evidence of previous surgery/SSG/Flap cover on the graft harvest
site.

3. Revision surgeries.

4. Skin lesions compelling to otherwise suggest using a different
incision.

Ethical Clearance:

Ethical clearance was obtained from institutional ethics committee
of the hospital before start of study. Written informed consent was
obtained from each subject before the conduct of the study.

Conduct Of The Study

Informed written consent was taken from all the patients reporting
for arthroscopic ligament reconstruction. The part was prepared by
painting the limb with chlorhexidine lotion the previous night. The
graft site and the portal sites were shaved with an electric razor at
the time of induction of anaesthesia. All cases were administered
spinal anaesthesia. Routine primary preparation was done using
chlorhexidine scrub and intravenous antibiotics were given half an
hour before the skin incision. Part was prepared and draped using
standard protocols. Limb was elevated for 02 minutes before
inflating the tourniquet.

Surgical Technique:
Once the tourniquet was inflated an oblique incision was given at
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the level of the tibial tuberosity approx. 04 -05 cms in length. Skin
and subcutaneous tissue was incised and the pes anserinus was
identified. An oblique incision was given on the pes and it was
obliquely incised using a scissor both proximally and distally. The
semitendinosus was separated from the pes anserinus using a mixtar.
Semitendinosus was then scoped out leaving the pes behind. A
mixtar was used to pull the graft mainly to separate the
semitendinosus from the tendon of Gracilis and to delineate the first
band. After isolating the semitendinosus the first band was incised
and the tendon was secured using an ethibond n0.05/02. The tendon
of semitendinosus was then pulled to identify the other two bands.
The bands were incised clean using a tissue cutting scissors and the
tendon was released from ts bony insertion at the proximal tibia. The
tendon was thereafter harvested using a closed stripper. The wound
was irrigated with normal saline mixed with 1 gm of vancomycin at
the end of the arthroscopy and the skin was closed using skin
stapples. Patients were instructed for partal weight bearing
rehabilitation for 04 weeks. The sutures were removed 14 days after
surgery. Isometric quadriceps muscle exercises were advised 24 h
after surgery. Aggressive physiotherapy was started after 2 weeks to
achieve full range of motion and adequate muscle strength. Follow-
up visits were at 4 weeks and at 3, 6, 12, and 24 months.

RESULT

The study of 400 patients who underwent arthroscopic ligament
reconstruction were evaluated for wound related complications
following the oblique incision technique and there result was
tabulated as follows-

No.of |AtthetimeoffSutureDelayedNumber ofLong term|
patents. |first dressing-{removals u t ur e patents who|wound

04 days from/after 14{removallhad to belcomplicati
the day of|daysfrom|(within|taken up for|ons.
surgery-day o floneweek| debridement
Signs o filsurgery|from thel/secondary
Inflammation|( 1 n|lday o flsuturing.

/redness numbers)|surgery)

of the

surgical

wound site
357 Nil 357 Nil Nil Nil
32 32 22 10 Nil Nil
11 11 Nil 09 02 Nil

From the tabulated results it can be inferred that 89.25% of all
patients showed excellent healing with no short/ long-term wound
complications or surgical site infections. Furthermore it showed that
04% of all cases had some signs of inflammation in the form of
redness of the operated wound of which 68.75% patients healed
without any squeal and in 31.25% patients delayed suture removal
was done within 03 weeks from the day of surgery. It was also noted
that in 02 patients that is 0.5% of all the patents debridement and
secondary closure of wound had to be undertaken without any long
term wound related complications.

DISCUSSION

A standard incision has not been described in the literature for
semitendinosus and gracilis graft harvest. Brown et al showed an
oblique incision in parallel with the skin lines in the superior region
of the pes anserine. This parallel incision was supposed to give a
superior vision and lead to less scarring by facilitating skin
retraction [12]. Marder et al recommended a 4-cm oblique incision,
3 fingers distal from the joint level over the insertion of the pes
anserine"”’ In a cadaver study of Pagnani et al" they announced
that the insertion site of hamstring tendons is at 1.9 cm distal and
2.25 cm medial of the tibial tubercular apex, and they suggested
graft harvesting from 4 parts of the knee in order to relax the
saphenous nerve when running the gracilis tendon at the
posteromedial aspect of the knee. A vertical incision is considered to
cause more scar tissue due to it being vertical to skin lines and also
to increase the risk of nerve injury due to being vertical to the
IPBSN ™

The IPBSN exits from the adductor canal and descends at a 45°
angle through the anterior knee ". Also; there are numerous
varieties of the transverse branches of the IPBSN, from the lower
pole of the patella up to the distal tibial tubercle " Therefore, nerve
injury is inescapable when the skin is incised for tendon harvesting.
Wisely, an incision parallel to the nerve passage may cause less
nerve injury ¥

Our results confirm the theory that an oblique incision is not
associated with any long term complication although we did not
include injury to infra-patellar branch of the saphenous nerve
(IPBSN) as one of the outcome factors. In our technique, the fascia
is left intact and need not be repaired as the cleanly incised ends
repose back and heal without any complications. In our technique of
using an oblique incision to harvest the graft there were less than 1%
wound related complications in the form of surgical site infection.
Furthermore, using our technique in a group of 400 patients the
wounds healed within a period of 03 weeks in 97.25% patients
without any significant complications.

CONCLUSION

Therefore, it would be advisable to follow the oblique incision
technique for graft harvesting for all individuals undergoing
arthroscopic ligament reconstruction using hamstring tendons to
avoid any short/long term complications and also to achieve an
excellent outcomes. The described technique is reproducible, easy to
perform and can be utilized for all types of ligament reconstructions.
The incidence of surgical site infections was less than 1%.

Footnotes
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human protocol for this investigation that all investigations were
conducted in conformity with ethical principles of research, and that
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REFERENCES

1. Walshaw T, Karuppiah SV, Stewart I (2014) The course and distribution of the infra
patellar nerve in relation to ACL reconstruction. Knee 22:384-388 31. Whitley E,
Ball J (2002) Statistics review 4: sample size calculations. Crit Care 6:335-341.

2. Tavakoli Darestani R, Bagherian Lemraski MM, Hosseinpour M, Kamrani-Rad A
(2013) Electrophysiological assessment of injury to the infra-patellar branch(es) of
the saphenous nerve during anterior cruciate ligament reconstruction using medial
hamstring auto-grafts: vertical versus oblique harvest site incisions. Arch Trauma
2:118-123

3. Luo H, Yu JK, Ao YF, Yu CL, Peng LB, Lin CY, Zhang JY, Fu X (2007) Relationship
between different skin incisions and the injury of the infrapatellar branch of the
saphenous nerve during anterior cruciate ligament reconstruction. Chin Med J (Engl)
120:1127-1130.

4. Mochizuki T, Akita K, Muneta T, Sato T (2003) Anatomical bases for minimizing
sensory disturbance after arthroscopicallyassisted anterior cruciate ligament
reconstruction using medial hamstring tendons. Surg Radiol Anat 25:192-199

5. Pe kala PA, Tomaszewski KA, Henry BM, Ramakrishnan PK, Roy J, Mizia E,
Walocha JA (2017) Risk of iatrogenic injury to the infrapatellar branch of the
saphenous nerve during hamstring tendon harvesting: a meta-analysis.
Muscle Nerve [Epub ahead of print]

6. Rufflli A, De Fine M, Traina F, Pilla F, Fenga D, Faldini C (2016) Saphenous nerve
injury during hamstring tendons harvest: does the incision matter? A systematic
review. Knee Surgery Sport Traumatol Arthrosc. doi:10.1007/s00167-016-4217-8

7.  Ebraheim NA, Mekhail AO (1997) The infrapatellar branch of the saphenous nerve:
an anatomic study. J Orthop Trauma 11:195-199

8. Kerver ALA, Leliveld MS, den Hartog D, Verhofstad MHJ, Kleinrensink GJ (2013)
The surgical anatomy of the infrapatellar branch of the saphenous nerve in relation to
incisions for anteromedial knee surgery. J Bone Joint Surg Am 95:2119-2125

9. Mochida H, Kikuchi S (1995) Injury to infrapatellar branch of saphenous nerve in
arthroscopic knee surgery. Clin Orthop Relat Res 320:88-94

10.  Mochizuki T, Akita K, Muneta T, Sato T (2003) Anatomical bases for minimizing
sensory disturbance after arthroscopicallyassisted anterior cruciate ligament
reconstruction using medial hamstring tendons. Surg Radiol Anat 25:192-199

11.  Sanders B, Rolf R, McClelland W, Xerogeanes J (2007) Prevalence of saphenous
nerve injury after autogenous hamstring harvest: an anatomic and clinical study of
sartorial branch injury. Arthroscopy 23:956-963

12.  Tifford CCD, Spero L, Luke T, Plancher KKD (2000) The relationship of the
infrapatellar branches of the saphenous nerve to arthroscopy portals and incisions for
anterior cruciate ligament surgery. An anatomic study. Am J Sports Med 28:562-567.

13.  Brown Jr CH, Steiner ME, Carson EW. The use of hamstring tendons for anterior
cruciate ligament reconstruction. Technique and results. Clin Sports Med 1993; 12
(04) 723-756

14. Marder RA, Raskind JR, Carroll M. Prospective evaluation of arthroscopically
assisted anterior cruciate ligament reconstruction. Patellar tendon versus
semitendinosus and gracilis tendons. Am J Sports Med 1991; 19 (05) 478-484

15. Pagnani MJ, Warner JJ, O'Brien SJ, Warren RF. Anatomic considerations in
harvesting the semitendinosus and gracilis tendons and a technique of harvest. Am J
Sports Med 1993; 21 (04) 565-571

16. Tifford CD, Spero L, Luke T, Plancher KD. The relationship of the infrapatellar
branches of the saphenous nerve to arthroscopy portals and incisions for anterior
cruciate ligament surgery. An anatomic study. Am J Sports Med 2000; 28 (04) 562-
567

17.  Kalthur SG, Sumalatha S, Nair N, Pandey AK, Sequeria S, Shobha L. Anatomic
study of infrapatellar branch of saphenous nerve in male cadavers. Ir J Med Sci 2015;
184 (01) 201-206

18.  Hunter LY, Louis DS, Ricciardi JR, O'Connor GA. The saphenous nerve: its course
and importance in medial arthrotomy. Am J Sports Med 1979; 7 (04) 227-230.

I International Journal of Scientific Research |—| 63 |



