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ABSTRACT

Background: Inguinal hernias are super common, especially in active folks like athletes and gym-goers. They can really
mess things up — causing pain, tanking your performance, and sidelining you from sports for weeks. If rest, physical therapy,
or other conservative fixes don't cut it, surgery's usually the best bet to get you back in the game.

There are two main surgical routes: open surgery (the classic approach) and laparoscopic surgery (the minimally invasive
one). Both work well, but which one's right for you depends on factors like your hernia size, your activity level, and what
your surgeon recommends.

Goal: This narrative review compares laparoscopic and open inguinal hernia treatment in athletes, emphasizing clinical
results, complications, and timetables for return to sport.

Methods: A narrative literature review was performed using PubMed and Google Scholar. Studies were identified using
combinations of relevant keywords, including “inguinal hernia”, “laparoscopic repair”, “open repair”, and “athletes”.
Clinical studies, systematic reviews, and guidelines published primarily within the last 10 years were included. A qualitative
synthesis was performed.

Results: Available evidence suggests that laparoscopic repair may be associated with reduced postoperative pain and earlier
functional recovery compared with open repair. Long-term outcomes, including recurrence rates, appear comparable
between techniques. However, evidence specifically addressing athletic populations remains limited and heterogeneous.
Conclusions: Both surgical techniques are effective and safe. Laparoscopic repair may offer advantages in early recovery
and return to sport. Surgical decision-making should be individualized.
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1. Introduction

Inguinal hernias keep showing up on general surgeons' plates all over the globe; they're commonplace
and strike active patients especially often. For athletes, the risk ramps up because of nonstop strain on the
abdominal wall—think sprinting full tilt, sharp cuts on the field, or grinding through heavy lifts that hammer
the groin (1,14).

Groin pain's turned into a real thorn in sports medicine lately, messing with workouts, match readiness,
and long-term progress. Things like taking it easy or hitting physio don't always sort it out, so surgery ends up
on the table. You've basically got laparoscopic repair or open mesh repair as your go-tos. In the lap camp,
TAPP (transabdominal preperitoneal) and TEP (totally extraperitoneal) are the heavy hitters (2,3).

Both are staples with solid track records, yet there's no full consensus on what's ideal for athletes. What
swings it? Mostly how soon you're lacing up again and if recovery's straightforward. This review gathers up
recent studies to pit laparoscopic against open techniques in sports-active folks.

2. Materials and Methods

This narrative review rounds up what's out there on laparoscopic versus open inguinal hernia repairs in
athletes, zeroing in on clinical outcomes and—most importantly—how quickly patients return to training or
competition.

We searched databases like PubMed and Google Scholar, combining terms such as “inguinal hernia,”
“laparoscopic repair,” “open repair,” “athletes,” “sports hernia,” and “return to sport” to cover the ground
thoroughly.
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Included were original clinical studies, systematic reviews, and key international guidelines directly
addressing the issue. Priority went to papers examining postoperative results, complications, and timelines for
resuming athletic activity.

As a narrative review rather than a strict systematic one, we didn't enforce formal inclusion or exclusion
criteria. Instead, we selected the most pertinent and contemporary evidence for a clear, practical synthesis.

3. Pathophysiology of Inguinal Hernia in Athletes

Inguinal hernias in athletes rarely have a single cause; they're typically multifactorial, driven largely by
the relentless mechanical stress from intense, repetitive training and competition. Take high-octane sports—
soccer players exploding into sprints, footballers making those razor-sharp cuts, martial artists delivering
powerful kicks, or weightlifters grinding through squats and deadlifts. All of it spikes intra-abdominal pressure
dramatically and repeatedly, which over months or years starts to erode the strength of the posterior inguinal
wall, creating that weak spot where hernias form (14,15). It's not an overnight thing; it's cumulative damage
from pushing the body to its limits without enough downtime.

Beyond straightforward hernias, athletes often grapple with “sports hernia” (aka inguinal disruption or
athletic pubalgia), which is sneakier—no obvious bulge or defect on physical exam or basic imaging. Instead,
it's chronic, nagging groin pain stemming from microtears and inflammation in the tough tendons and muscles
of the lower abdominal wall (like the obliques and conjoined tendon) and the adductor group in the inner thigh.
These subtle injuries build up from the same high-stress motions, disrupting the whole pelvic floor balance
(11). Diagnosis can be tricky, relying on history, targeted exams, and sometimes MRI to rule out other culprits.

Stack on top of that a laundry list of risk factors: poor core stability (you can't brace properly under load),
muscle imbalances (say, quads overpowering weak glutes or hip stabilizers), straight overuse from back-to-
back high-volume sessions, and cutting corners on recovery—skipping rest days or ignoring fatigue signals
(15). Poor biomechanics, like faulty running form or inadequate warm-ups, just pour fuel on the fire. No
wonder groin disorders plague both elite pros and dedicated amateurs across sports from running to CrossFit.
Catching it early with smart prevention—Ilike core-focused strength work and periodized training—can head
off a lot of this trouble.

4. Surgical Techniques

4.1 Open Repair: Lichtenstein Tension-Free Mesh Procedure

When it comes to open repair, the Lichtenstein method is the one you'll see most often in practice for
inguinal hernias. It starts with a standard 5-8 c¢m incision right over the inguinal ligament, parallel to it and
starting from the pubic tubercle. You carefully go through the skin, Scarpa's fascia, and then split the external
oblique aponeurosis to open up the canal. From there, it's about finding the hernia—indirect sacs get high-
ligated, direct ones get reduced—and clearing out any cord lipoma. The key step is sliding in that flat
polypropylene mesh sheet, sized to overlap the defect by a good 2 c¢m all around. Sutures go in selectively: a
few to anchor it to the pubic bone medially, running along the shelving edge below (watching for the nerve),
under the internal ring laterally, and up to the conjoined tendon. No pulling tight—it's all tension-free. Cord
back in place, close the external oblique, and skin approximated with whatever works—subcuticular or staples
(8).

What keeps it so popular after all these years? For one, it's dead simple for any surgeon with basic
training; you can do it under local anesthetic in a clinic setting without breaking the bank on equipment.
Recurrence stays low—around 1-3% over five years from big trials—because the mesh spreads the load across
a wide area, which holds up well even when patients like athletes ramp up activity. That reliability is why it's
still first-line in resource-limited or high-volume centers (7). On the other hand, that bigger cut means patients
feel it more in the first week or two—more pain meds needed, and full return to sports might take 4-6 weeks.
You also see seromas or hematomas in 5-10% of cases, infections around 1-2%, and unfortunately chronic
pain lingers in 10% or so for some folks.

4.2 Laparoscopic Repair: TEP and TAPP Techniques

Laparoscopic repairs shift things to a whole different level with TEP and TAPP, both targeting the
preperitoneal space through tiny ports—usually two 5-mm and one 10-12 mm optic site. General anesthesia,
CO2 at 12 mmHg or so, and you're in with a crystal-clear view of the entire myopectineal triangle.

TEP keeps it extraperitoneal from the jump: small infraumbilical nick, blunt dissection or balloon to pop
open the space, then systematic clearance—peritoneum up off the cord structures, hernia sac reduced way high,
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all the way to the iliac vessels laterally and symphysis medially. Mesh rolls in (10x15 cm typical), unfolds
nicely over Hesselbach's, Cooper's ligament, and up above the cord, fixed with tacks or glue only where needed
to avoid nerves.

TAPP takes a transabdominal route first: peritoneum incised along the medial umbilical fold, flap down
for the same dissection, mesh placed, then sew the peritoneum shut to keep bowel off the patch (18).

The payoff shows up quick—pain scores drop 20-30% versus open in the early days, wound issues
barely register (<1%), scars fade nicely, and athletes often walk out same-day, jogging in a week, full tilt by
month one (5,6). Recurrence? On par at 1-4% long-term, and bilaterals are a breeze without extra incisions.
Downside is the expertise barrier—guidelines say 50-100 cases to get good, ops run 45-75 minutes, and you
need the lap suite. TAPP carries a tiny peritonitis risk if not closed right, but it's rare (2,3). For someone training
daily, the faster rehab tips the balance.

5. Clinical Outcomes

Choosing the right surgical technique for inguinal hernia repair—especially in athletes—hinges on a
handful of key postoperative metrics: pain control, complication profiles, recurrence risk, and above all, the
speed and quality of functional recovery back to sport. The literature paints a fairly consistent picture, though
nuances emerge based on patient factors and surgeon experience.

Right off the bat, laparoscopic approaches (TEP/TAPP) edge out open Lichtenstein in terms of early
postoperative pain. Multiple randomized trials and meta-analyses peg the difference at 20-30% lower VAS
scores in the first 24-48 hours, likely tied to smaller incisions, less dissection around sensory nerves
(ilioinguinal, genitofemoral), and no big muscle-splitting (7,8). This translates practically to quicker
mobilization, shorter hospital stays (often outpatient), and less opioid or NSAID use—critical for athletes
itching to rehab without fogging their training mindset.

Return to activity follows suit. Pooled data from studies like the EU Hernia Trialists Collaboration show
laparoscopic patients hitting normal daily function 7-14 days sooner and sports-specific loads (running,
weights) by 2-4 weeks versus 4-6 for open (5,6). That gap narrows in high-volume open surgeons or with
optimized protocols (e.g., early PT, local blocks), but holds for most athletic cohorts where every week counts.

Complications stay low across the board—under 5% major for both—but patterns differ. Open carries
higher wound morbidity: seromas (8-15%), hematomas (3-5%), superficial infections (1-2%), from the larger
exposure. Laparoscopy flips it with rare intra-abdominal issues (bowel/ bladder injury <0.5%, mostly TAPP),
plus occasional port-site hernias or port pain; expertise drops these risks sharply (2,6).

Recurrence? Neck-and-neck at 1-4% over 3-5 years when guidelines are followed—mesh size/overlap,
fixation technique matter more than approach (4,5). The stubborn outlier is chronic postsurgical pain
(inguinodynia), hitting 10-20% long-term regardless, but slightly more with open due to nerve handling; it can
derail full athletic return even if the repair holds (17).

Bottom line, both deliver solid fixes, but laparoscopy's early advantages in pain and rehab make it
appealing for athletes prioritizing minimal downtime—provided the surgeon's got the laps dialed in.

Table 1. Comparison of laparoscopic and open inguinal hernia repair in athletes

Feature

Laparoscopic repair

Open repair

Main techniques

TEP and TAPP

Lichtenstein repair

Surgical access

Small incisions, preperitoneal approach

Groin incision, anterior approach

Early postoperative pain

Usually lower

Usually higher

Wound complications

Less common

Slightly more common

Return to daily activity

Usually faster

Usually slower

Return to sport

Often earlier

Usually takes longer

Recurrence risk

Similar to open repair

Similar to laparoscopic repair

Chronic groin pain

May be lower

May be higher

Technical difficulty

Higher; requires experience

Lower; more widely available

Best suited for

Athletes needing faster recovery, bilateral or
recurrent hernias

Primary unilateral hernias, limited
laparoscopic access
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6. Return to Sport

Getting athletes back in the game is what really counts when we're talking hernia surgery outcomes.
From the studies I've pulled, laparoscopic fixes like TEP or TAPP seem to let people start moving again a bit
sooner than the open Lichtenstein way, but the exact weeks vary a lot depending on who you read and what
sport they're studying (9,11).

Take lap repair: some reports have guys doing light stuff—easy runs, bike rides, basic gym—by 2 to 4
weeks out. But that's not universal. It hinges on the hernia details, how bad the pain was before, the athlete's
age and fitness, plus their sport. A soccer player might wait longer than a swimmer. Either way, jumping
straight to matches isn't smart; you need a step-by-step rehab plan with physio guiding the way. That full
competition green light? Often 6 weeks or more, sometimes pushing 8-12 if it's contact heavy (9).

Open surgery tends to mean more waiting before full go—light work around 3-5 weeks, sports clearance
6-8 weeks typically. The good news is both approaches get most people (90%+) back to their old level
eventually, usually within 3-6 months.

A few things make or break the timeline. Solid rehab matters most—programs with progressive strength,
balance drills, and sport drills shave weeks off. Sport type plays in too: high-impact team games like football
or rugby call for baby steps to avoid stressing the repair too soon, while distance runners or cyclists can ramp
faster. And don't overlook the head game—some athletes hold back from worry about it popping again, so
building confidence is key alongside the physical side (13,15).

7. Evidence hierarchy and clinical decision-making in hernia repair

Picking between lap or open for inguinal hernia boils down to what the evidence says—and it's built on
RCTs, meta-analyses, and big registries like the HerniaSurge guidelines. Both come out looking safe and
effective overall, with low morbidity and solid fixes when done right.

A few solid papers point to laparoscopy pulling ahead in certain spots. For instance, (6) and (6) highlight
less pain early on and quicker bounce-back to daily life or work in selected groups—think younger, active
patients. That tracks with the reduced dissection and smaller scars. But take it with a grain of salt: studies aren't
apples-to-apples. Surgeon skill varies wildly (high-volume lap experts vs. occasional open doers), patient
mixes differ (athletes vs. elderly), and outcome measures shift (VAS at day 1 vs. week 4, or "light activity" vs.
"full gym"). Makes head-to-head tough.

On recurrence, it's a wash—1-4% long-term for both if you nail the mesh technique (size, overlap,
fixation), (6). So that's not the tiebreaker.

What tips the scale then? Pain control, recovery speed, and time to sport or heavy work. Those hit home
hardest for athletes, where sitting out a month can mean lost season or fitness drop. Laparoscopy often wins
there, letting training resume 1-2 weeks earlier, preserving muscle and morale. For everyday cases, open's fine
and cheaper. Decision's patient-driven: bilateral? Lap. Recurrent? Lap if open failed before. Surgeon comfort?
Huge factor—bad lap beats good open any day. Weigh costs, access, and goals, and you're set.

8. Chronic Groin Pain and Long-Term Functional Outcomes

Chronic pain in the groin after inguinal hernia surgery counts as a serious issue, above all for active
patients and athletes. When it lasts over 3-6 months, it limits everyday life quite a bit. Often there's no hernia
coming back to explain it. Figures in the literature run 5-15%, depending on how researchers measure it.

Work like Campanelli's from 2017 shows laparoscopic methods with lower rates, say 6-8%, against 11-
13% for open repair. Haladu and colleagues in 2022 back that up. Still, not all studies agree—some find the
difference disappears if surgeons have lots of experience. Open surgery can hurt nerves more from the bigger
cuts, lap from tacks gone wrong. Using thinner mesh and fewer stitches helps both.

Quality of life looks better early with lap saw higher scores on pain and movement in SF-36 tests right
after (4) noted people doing normal things faster. Athletes benefit from less time off. After 6 months or so,
both groups end up similar as healing finishes.

This suggests picking based on the patient. Lap for quick recovery if the surgeon knows it well. Things
like nerve shots or fixing later help bad cases. Both do the job long term, but avoiding pain keeps athletes
performing.
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9. Chronic groin pain and long-term functional outcomes

One of the tougher problems after hernia surgery is chronic groin pain that sticks around—this hits
active people like athletes hardest. It messes with their performance in sports and can last even when the repair
looks good, no recurrence. Research often shows laparoscopic surgery leading to less of this pain than open
repair, but results vary between studies (17;6).

Quality of life data drives home why technique matters. Reviews of open and lap cases indicate
minimally invasive approaches give better early results, especially for physical tasks and pain levels (4). In the
long run, however, scores level off between methods. Early gains seem to fade as healing advances and patients
resume normal activities.

10. Discussion

Surgeons still weigh laparoscopic against open inguinal hernia repair when treating athletes, and it's not
a clear-cut call. Both methods have proven track records in everyday use, but their strengths play out differently
based on things like the patient's age and fitness, the surgeon's hands-on experience, and the particular physical
demands of the sport involved.

At the top of the list for any athlete is time to get back playing. Trial after trial points to laparoscopic
repair letting patients pick up physical activity sooner—Ilight training in 2-4 weeks compared to 4-6 weeks or
more with open approaches (9,11). The reason makes sense: smaller cuts mean less pain right after surgery
and less disturbance to the muscles and nerves around the groin. In competitive settings, where every session
counts toward peak form, even a couple weeks' edge can make a real difference in maintaining season
momentum or avoiding lost fitness.

That said, open repair isn't going anywhere—it's still the mainstay for many clinics and delivers
dependable results. The procedure is technically easier to perform, relies on basic instruments without needing
a full laparoscopic tower or trained OR staff, and fits well in scenarios like primary unilateral hernias or
outpatient local anesthesia cases (2). In hospitals or regions where laparoscopic resources are scarce or costs
run high, open just makes practical sense without compromising quality.

Surgeon expertise comes into play big time here. Laparoscopic outcomes improve sharply with
volume—Ilearning curves stretch 50-100 cases for safe, efficient TEP or TAPP, per guidelines (2,3). Open
repair feels more straightforward and consistent, even for less specialized teams, which helps in community
hospitals or training environments.

We have to note the literature's shortcomings too. Plenty of studies lump together all comers—elderly,
obese, sedentary—not honing in solely on athletes (12). That muddies direct application to sports populations.
Add varying definitions of "return to sport" (light jog vs. full match?) and inconsistent rehab plans, and
comparing studies gets tricky.

Rehab stands out as a major lever, regardless of surgical path. Well-structured, personalized programs—
with progressive loading, core stability work, and sport drills—can shave weeks off recovery and lower re-
hernia odds (13). View surgery as one piece of a wider plan involving physiotherapists, trainers, and sometimes
sports docs.

Guidelines from groups like HerniaSurge stress tailoring to the patient (1). For athletes, run the numbers
on sport specifics (high-impact contact like rugby needs slower ramp than swimming), competition tier (pro
vs. amateur), and personal recovery targets.

To wrap up, laparoscopic repair often shines for quicker early recovery and sport return, but open
remains a reliable, versatile choice. The right pick balances evidence on outcomes with real-world factors like
expertise and access, always putting the individual athlete first.

11. Conclusions

Inguinal hernia repair in athletes works well with either laparoscopic or open techniques—both prove
safe and get the job done effectively. Laparoscopic methods like TEP and TAPP stand out for cutting down on
early pain and speeding up the path back to training and competition, which fits perfectly for high-level
performers who can't afford much downtime.

Open Lichtenstein repair holds its own as a dependable option that's easy to do anywhere, with strong
results stretching years out. Ultimately, the call should fit the person: match patient goals, sport requirements
(contact vs. endurance), and what the surgeon does best.

More targeted research on athletes specifically would help fine-tune surgery choices and rehab plans
down the line.
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