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ABSTRACT:

Crohn's disease (CD) is a chronic inflammatory bowel disease with a risk of complications and chronicity necessitating
surgery in the form of strictures, fistulas, or abscesses. With the advent of biologic therapy, particularly anti-TNF
agents like Infliximab, the history of CD management altered drastically, reducing the need for surgery and optimizing
long-term disease control. Although this transformed CD treatment, surgical management plays a significant role in
managing refractory disease and postoperative recurrence. The review will critically analyze the shifting patterns in
surgical management of Crohn's disease with special reference to the role of biologic therapy for surgical
considerations and outcomes. The review also mentions future trends in surgical procedures and regimens of biologic
therapy. A detailed review of recent peer-reviewed articles, clinical trials, and observational studies was conducted.
Studies comparing surgical procedures, biologic therapy, and synergy between the two in managing Crohn's disease
were analyzed to provide a complete picture of the current scenario and future trends in management. The review is
intended to highlight significant advancements in surgical procedures, like minimally invasive surgery, and the role
of biologics like Infliximab in the need and timing of surgery. The review also mentions the prevention of
postoperative recurrence by biologics, thereby avoiding long-term surgical interventions. Although biologic therapies
have reduced the need for surgery in CD to a great extent, surgery continues to be performed in the subgroup of
patients. Future studies must optimize surgical procedures and biologic therapy to enhance patient outcomes further
and avoid surgical recurrence.

KEYWORDS: Anti-TNF agents, Crohn's disease, inflammatory bowel disease, minimally invasive surgery,
postoperative recurrence, surgical intervention

INTRODUCTION

Crohn's disease (CD) is a chronic, multifactorial inflammatory bowel disease (IBD) that can affect the entire GI tract
with predominantly disabling abdominal pain, diarrhoea, fatigue, and weight loss [1]. The disease is intermittent and
relapsing, and it is a challenging disease to manage. In the long term, through inflammatory progression, complications
can result in surgery, such as strictures, fistulas, abscesses, and perforations. Although biologic therapy, in the shape
of anti-TNF drugs such as Infliximab, has transformed disease management by reducing the need for surgery and
enhancing outcomes in the long term, surgery remains a significant component of Crohn's disease management [2].
This review addresses the evolving role of surgery in Crohn's disease, i.e., biologic therapy like Infliximab. It assesses
how biologics affect surgery, reduce operations, and affect postoperative outcomes. The review briefly addresses
minimally invasive technology and future trends in surgery that have transformed the management of Crohn's disease.
Crohn's disease is an inflammatory bowel disease of transmural gastrointestinal tract condition involving anywhere
from the mouth to the anus but predominantly the ileum and the colon [3]. It is a transmural inflammation of the whole
thickness of the bowel wall, unlike ulcerative colitis, another IBD involving the mucosal layer alone. Crohn's disease's
pathogenesis is considered secondary to genetic predisposition, immune dysregulation, and environmental exposures,
and the aetiology remains unknown [4].

The CD is distinguished by its unpredictable relapsing-remitting nature of the disease with acute severe exacerbations
of morbidity. Complications like strictures of the intestine, fistulas, and abscesses also develop over time in the
patients, significantly impairing the quality of life [5]. Extraintestinal manifestations of arthritis, dermatitis, and
ophthalmic inflammation also occur in most patients. The disease burden is both clinical and healthcare cost-intensive,
as Crohn's disease needs prolonged medical treatment and repeated hospitalization [6].
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The incidence and prevalence of Crohn's disease have been increasing consistently in most of the world, particularly
in more developed countries. The disease was once considered common in Western countries but has also increased
in developing countries, possibly due to diet, lifestyle, and the environment [7]. In the United States alone, the
prevalence of IBD has been estimated to be over 3 million, half of whom have CD. While causes for increasing
prevalence are unknown, the environment and genetics play a role. For instance, there has been a known genetic link
with some families being at increased risk of developing the disease [8].

Crohn's disease presents with a range of symptoms, including abdominal pain, diarrhoea, weight loss, fatigue, and
fever. Some patients may present intestinal obstruction or perianal disease, e.g., fistulas or abscesses, and are treated
with surgery. The disease course is unpredictable, and while some patients experience frequent relapse, others
experience many decades of remission [9].

The disease course is long in Crohn's disease, and most commonly results in chronic intestinal injury, and surgery
must be performed. Resections, fistula closure, or strictureplasties might be required, depending on the extent and
severity of the disease. Though treatment has been dramatically improved, surgery is still necessary due to
complications and disease progression [10].

Crohn's disease was managed for decades using only conventional drugs such as corticosteroids, immunosuppressants,
and aminosalicylates. The drugs are designed to suppress the immune response and prevent inflammation. However,
they are of immense value for very short periods and do not cure the underlying disease pathology [11].

The introduction of biologic drugs, such as anti-TNF drugs like Infliximab, has transformed the management of
Crohn's disease. Biologics are targeted drugs that block specific components of the immune response that contribute
to the inflammation process. Infliximab, for example, blocks TNF-alpha, a cytokine responsible for sustaining
inflammation in the GI tract. Patients with moderate and severe disease have experienced better control of symptoms
and mucosal healing since its introduction, in many cases, precluding or postponing surgery [12].

Surgery has continued to be the cornerstone of the management of obstructed and fistulizing Crohn's disease, i.e.,
fistulas, abscesses, and obstruction. Resections, strictureplasties, or stoma formation in the context of bowel
perforation or severe disease have been the most frequent operations. Recurrence following surgery has, however,
been a long-standing problem. In certain studies, we have found that 50% of patients who are operated upon for
Crohn's disease will recur within one year [13].

There has been a trend towards minimally invasive surgery (MIS), which has many benefits over open surgery in
terms of faster recovery, less scarring, and less postoperative pain. Indeed, laparoscopic methods are increasingly used
in ileocolic resections and other procedures with fewer cosmetic disadvantages and faster recovery [14].

The use of biologics in Crohn's disease has also been extended beyond the clinician's scope, with increased use in the
perioperative setting. Biologics like Infliximab are now used pre- and postop to reduce inflammation, induce mucosal
healing, and prevent postoperative recurrence [15]. The use of biologics after surgery has been found to reduce
reoperation and enhance long-term disease management. Published data have proved that the use of biologics early in
patients who are about to undergo surgery can significantly reduce relapse and improve surgical outcomes [16].
Surgical techniques for Crohn's disease have also changed, emphasizing minimally invasive surgery (MIS).
Laparoscopy, once reserved for minor procedures only, is increasingly being adopted for complicated cases of Crohn's
disease [17]. Laparoscopic ileocolic resection is just one of the ways MIS, now the new gold standard, has resulted in
shorter hospital stays, fewer complications, and faster recovery. The latest technologies, i.e., robot-assisted surgery
and enhanced recovery after surgery (ERAS) protocols, have further improved patient outcomes [18].

Review of Literature

Surgical management of Crohn's disease (CD) has dramatically evolved with technological and biological progress.
Zheng et al. (2025) compared resection and surgery in Australia and New Zealand, emphasizing laparoscopic surgery.
Cavalcante et al. (2025) also reported clinical presentation and surgical indications in complicated CD. Biologic
therapy, especially anti-TNF drugs like Infliximab, dramatically decreased surgery needs. Hanauer et al. (2025)
referred to anti-TNFtohavoid, avoiding perianal disease and postoperative recurrence. Also, Samuels et al. (2025)
proved that optimal Infliximab dosing with early biomarkers can reduce surgery. Hassan et al. (2025) proved that dual
biologic therapy causes remission in resistant disease and provides surgery alternatives. The REPREVIO trial by
D'Haens et al. (2025) proved the role of Vedolizumab in avoiding post-surgery recurrence. The role of preoperative
biologic treatment in influencing surgical outcomes was also proved by Sekido et al. (2025). Deng et al. (2025)
reported the Systemic Immune-Inflammation Index (SII) as a predictive biomarker of surgery. Jiang et al. (2025)
proved the role of nanomedicine as a treatment for IBD. Finally, Enani et al. (2025) proved the early markers of
surgery in complicated CD, as shown in Table/Fig 1 [19-28].

Table/Fig 1: Literature Review on the Surgical Management of Crohn's Disease [19-28].

Authors Key Finding Research Focus Challenges/Limitations Future Scope
(Year)
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Zheng et al.
(2025) [19].

Cavalcante
et al. (2025)
[20].

Hanauer et
al. (2025)
[21].

Samuels et
al. (2025
[22].

Hassan et
al.  (2025)
[23].

D'Haens et
al.  (2025)
[24].

Sekido et al.
(2025) [25].

Deng et al.
(2025) [26].

Jiang et al.
(2025) [27].

Enani et al.
(2025) [28].

Laparoscopic
surgery and
mesentery
management
strategies in CD
surgery.

Focus on early
surgical
intervention for
fistulizing and
obstructive CD.
Anti-TNF  agents
reduce the need for
surgery,
particularly in
preventing
recurrence.
Optimizing
Infliximab dosing
with  biomarkers
reduces surgeries
and improves
outcomes.

Dual biologic
therapy
(Vedolizumab and
Ustekinumab)
induces remission
in refractory CD.
Vedolizumab
prevents
postoperative
recurrence in CD
patients post-
surgery.
Preoperative anti-
TNF therapy
reduces
postoperative
recurrence and
surgical failure
rates.

Systemic Immune-
Inflammation

Index (SII) is a
non-invasive
biomarker
disease severity.
Nanomedicine
applications in IBD
can impact
treatment and
surgical strategies.
Identifying  early
surgical indicators
in fistulizing CD to

for

Surgical
management
techniques in
Australia and New
Zealand.

Clinical
manifestations of
Crohn’s disease and
its surgical
complications.
Efficacy and safety
of anti-TNF therapies
in preventing
recurrence.

Personalized
pharmacokinetics for

Infliximab and
reducing surgery
necessity.

Dual biologic

therapies as  an
alternative to surgery
in refractory cases.

Postoperative use of
biologics for
recurrence

prevention in

Crohn’s disease.

Impact of
preoperative  anti-
TNF  therapy on
reducing surgical
failures.

Non-invasive
biomarkers (SII)
assess disease
activity and guide
surgery.

Role of
nanomedicine in IBD
treatment and
surgical outcomes.

Indicators for early
surgical intervention
in complex Crohn’s
disease cases.
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Lack of uniformity in
surgical techniques and
outcomes in CD.

Limited large-scale studies
comparing medical and
surgical  approaches in
complex CD.

Limited data on long-term
efficacy and risks of biologic
therapy in surgery.

Need for validation of early
biomarkers for personalized
therapy in clinical settings.

There is a need for further
research on the efficacy and

safety of dual biologic
therapies.
Postoperative recurrence

remains a significant issue
even with biologics.

Preoperative biologic
therapy effects still require
more extensive randomized
trials.

SII's prognostic accuracy
needs refinement and
validation in clinical

practice.

Limited clinical trials on the
impact of nanomedicine in
CD treatment.

The clinical decision-making
process for surgery remains
complex due to variable
responses.

Further refinement

of surgical
approaches and
techniques for CD
management.
Exploration of
biologic  therapy's
role in preventing
surgical
interventions.
Integration of
personalized

biologic therapy to
optimize treatment

and surgical
outcomes.
Continued
development  and

validation of early
response biomarkers
for infliximab
dosing.
Investigating
combination
therapies and their
impact on reducing
surgery in refractory
cases.

Further clinical
trials to evaluate
biologic  efficacy
post-surgery  and
recurrence
prevention.
Long-term
outcomes of
preoperative  anti-
TNF therapy and
patient selection
strategies.

Standardization and
validation of SII in
clinical settings for

surgical ~ decision-
making.
Exploration of

nanomedicine as a
means to optimize
IBD management
and surgery.
Development of
comprehensive
guidelines for early



surgical intervention
in Crohn’s disease.

reduce the need for
surgery.

Legend: This table summarizes key studies on surgical management and biologic therapies in Crohn's disease.
Material and Methods

Locating Data:

Data were obtained from peer-reviewed articles like PubMed and Google Scholar, using the terms "Crohn's disease
surgery,”" "Infliximab," and "biologic therapy." Relevance was accorded from studies done between 2021-2025.

Data Collection:

Articles describing observational studies, systematic reviews, and clinical trials were considered. Postoperative
recurrence of Crohn's disease, surgical treatment, and biologic therapy were highlighted.

Data Extraction:

The most important information points were surgical methods, utilization of biologic therapy, patient results, and
recurrence. Methodology, sample size, and treatment protocol were evaluated in the studies.

Synthesizing Data:

Data were integrated by contrasting surgery and the influence of biologics on surgery and recurrence. The studies'
strengths, limitations, and biases were evaluated rigorously to inform the integrated view of the management of
Crohn's disease.

RESULT

Impact of Biologic Therapies on Surgical Decision-Making in Crohn's Disease

The introduction of biologic therapies, particularly Infliximab, has transformed the management of Crohn's disease
(CD) by reducing the incidence of surgery. Biologics, specifically targeting one element of the immune system, have
effectively maintained control of inflammation and induced remission in moderate to severe CD [29]. As a result, the
majority of the patients who previously would have been subjected to surgery for complications like strictures, fistulas,
and abscesses can now control their disease by therapy. The ability of biologics to suppress disease activity and
promote mucosal healing has reduced surgery, especially in early-stage and moderate CD [30].

The impact of biologics on indications for surgery is best captured in the realms of timing and need for surgery.
Infliximab and other anti-TNF drugs can manage symptoms and inflammation and thus delay or prevent the
development of CD that usually necessitates surgery [31]. Biologics are also very valuable in lowering the need for
intestinal resections and strictureplasty operations, previously routine for obstructive treatment of Crohn's disease
[32]. Consequently, physicians are more likely to include biologics in first-line therapy, often choosing to start biologic
therapy before any consideration of surgery [33]. This paradigm shift has enhanced quality of life and saved dollars
by minimizing surgeries, as shown in Table/Fig 2.

Table/Fig 2: Biologic Therapies and Surgical Decision-Making in Crohn's Disease [29-33].

Author et Biologic Impact on Role of Infliximab Treatment Outcomes &
al. Therapies in Surgery & Anti-TNF Paradigm Quality of Life
Crohn’s Changes
Disease
Nunotani = Decision Reduces surgery Infliximab helps Shifts focus from Improved
et al. support tool for needs by managing delay or avoid surgery to patient
(2025) biologic disease effectively = surgery. biologics in early outcomes and
[29]. treatment in  with biologics. treatment stages. = quality of life
Crohn's with  biologic
patients. therapies.
Husnoo et Study protocol Early surgery may @ Biologic timing is = Early intervention Early biologic
al. (2025) on early bowel reduce disease @ critical in surgical =and biologics treatment
[30]. resection in progression  and | decision-making. change treatment improves long-
terminal ileal reliance on protocols. term quality of
Crohn’s. surgery. life.
Husnoo et Clinician's Challenges in  Anti-TNF agents Incorporating Biologics
al. (2025) perspective on implementing early aid in determining biologics into enhance post-
[31]. earlier surgery surgery as the necessity of early intervention surgical
for terminal = biologics improve surgery. strategies. recovery  and
ileal Crohn’s. outcomes. quality of life.
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Wong et Delays in Delay in treatment Infliximab use = Delayed biologic Timely biologic
al. (2025) biologic leads to worse improves surgery @treatments affect treatment
[32]. treatment  for surgical outcomes. = outcomes by @ treatment success improves
IBD patients in reducing and surgery = surgical
the UK. inflammation. timing. recovery  and
patient
outcomes.
Gao & | Tailoring Personalized Personalized Tailored biologic Tailored
Zhang therapy to Dbiologic treatment biologics reduce therapy optimizes biologic
(2025) individual reduces surgery reliance on surgery = treatment efficacy therapy leads to
[33]. Crohn's disease needs and and improve = and surgery rates.  better long-
patients. complications. disease control. term outcomes
and quality.

Legend: Table illustrating important findings on biologic therapies, their application in surgery, and outcomes of
patients with Crohn's disease.

Surgical Practice and Innovations in the Biologics Era

In the age of biologic therapy, minimally invasive surgery (MIS) is now the first line of treatment for most patients
with Crohn's disease. Laparoscopic surgery is one of the newer techniques that have transformed surgical techniques,
with much to be offered compared to open surgery. These advantages include more minor wounds, less postoperative
pain, shorter hospitalization, and less time for recovery [34]. For intestinal strictures or fistulas, laparoscopic resections
or strictureplasties are now the norm, with excellent results and fewer complications. The trend towards robot-assisted
surgery has further improved these techniques, with greater precision and mobility in manipulating the delicate
structures within the gut [35].

Biologic therapies have significantly impacted the mode and timing of surgery in Crohn's disease. In surgical
candidates, preoperative use of biologics such as Infliximab decreases inflammation and enhances bowel status,
eventually leading to improved surgical outcomes [36]. Biologics induce healing of the mucosa, decreasing
postoperative complications and recurrence. Biologics are also now being used postoperatively to prevent the
recurrence of the disease, a significant concern in most patients [37]. This combination of biologic therapy and
minimally invasive surgical techniques makes for more conservative treatment, often avoiding extensive resections
and overall better prognosis in the patient [38], as shown in Table/Fig 3.

Table/Fig 3: Surgical Innovations and Biologics in Crohn's Disease [34-38].

Author et al. Minimally Laparoscopic  Role of Pre/Postoperative Improved
Invasive and Robot- Biologics in Biologic Therapy Outcomes with
Surgery Assisted Surgery Combined
Techniques Approach
Cushing K, Therapeutic Emphasizes Anti-TNF Reviews Combined
Higgins PD approaches in laparoscopic agents affect postoperative biologics  and
(2021) [34]. emergency surgery for surgical biologic use for surgery reduce
surgeries  for critical CD planning and improved recovery complications,
CD. cases. outcomes in and fewer enhancing
CD patients. = complications. recovery rates.
Meima-van Discusses Highlights Explores Evaluates A combined
Praag EM, | laparoscopic benefits of | biologic preoperative approach leads
(2021) [35]. and robotic = laparoscopic therapy  in  biologic use to to better
surgery to = resection in = conjunction optimize surgery. outcomes  and
reduce Crohn’s with surgery reduces surgery-
complications. | disease. to  manage related
CD. complications.
Chandrasinghe = Focuses on Examines small Highlights Discusses the timing = Early  biologic
P (2022) [36]. managing small bowel Crohn's biologic of biologic therapy wuse  improves
bowel CD with disease and impact on in pre-and post- patient
minimal robotic-assisted = surgery surgical care. outcomes  and
surgery. techniques. timing and reduces  long-
decisions for term surgery
small bowel. needs.
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Chiarello MM, Therapeutic Details Evaluates Focuses on biologic = Combining

Pepe G, (2022) strategies in laparoscopic biologics for @ therapy post-surgery = biologics  with
[37]. acute Crohn’s | resection in  urgent to aid recovery. surgery
disease emergency surgical improves patient
requiring settings. settings  to outcomes in
surgery. improve emergencies.
outcomes.
Bertin L, (2024) Reviews Addresses Discusses Investigate biologic A combined
[38]. refractory robotic-assisted = biologics in therapies before and approach in
Crohn's disease surgery in  managing after surgery for refractory cases
and innovations refractory refractory better outcomes. leads to
in surgical = cases. Crohn’s significant
treatment. disease and improvement in
reducing patient
surgeries. outcomes.

Legend: This table outlines significant findings on surgical innovations and biologic therapy for Crohn's disease,
highlighting patient outcomes and treatment innovation.

Postoperative Recurrence and the Role of Biologics in Prevention

Recurrence after surgery is a significant issue in the surgical management of Crohn's disease (CD), with a potential
up to 50% recurrence within one year after surgery. Previously, recurrence after intestinal resections or anastomotic
surgery was considered almost inevitable, frequently leading to recurrent surgery [39]. Introducing biologic agents,
more precisely anti-TNF agents such as Infliximab, has changed the paradigm. Biologics work by reducing
inflammation and mucosal healing, which has been proven to lower postoperative recurrence rates. Infliximab
administered early after surgery has been shown to reduce the risk of relapse considerably, particularly in those with
a history of complicated disease or with high-risk features for recurrence, such as structuring or penetrating disease
[40].

A comparison of outcomes before and after the introduction of biologic therapies reveals an apparent improvement in
the long-term success of surgery. In the pre-biologic period, CD patients who underwent surgery had a high rate of
recurrence at risk and needed subsequent surgery within a limited time [41]. Biologics administration after surgery
has resulted in most patients experiencing several years of remission, reducing the need for subsequent surgery and
hospitalization. The REPREVIO trial and others have demonstrated that biologic agents such as Vedolizumab
effectively prevent recurrence after surgery. Thus, there has been a shift towards perioperative biologic-based
treatment. Combined therapy improves quality of life and provides long-term disease control with fewer surgeries
[42].

Effectiveness of Combination Therapy and Biologic Therapies in Reducing Surgery

Combination biologic therapy with Vedolizumab and Ustekinumab drugs has been a successful method of managing
refractory Crohn's disease (CD) and reducing the need for surgery. Vedolizumab inhibits the integrin pathway,
whereas Ustekinumab inhibits interleukin-12 and interleukin-23 pathways [43]. The biologics, together, possess a
synergistic action mechanism in managing inflammation, mucosal healing, and remission in monotherapy-resistant or
conventional treatment-resistant patients. Combination biological therapy has been found to affect the severity of the
symptoms, hospitalization to a considerable extent, and the need for surgical resection in severe or refractory CD
patients, as documented by clinical trials [44]. The efficacy of combination biologic therapy to avoid surgery is most
important in relapsing disease on standard therapy or complex disease [45]. Evidence indicates that Vedolizumab and
Ustekinumab work synergistically together to improve disease control without the disadvantage of administering
increased doses of one biologic drug. Disease control is more efficient in the long term when the patient remains in
remission for longer durations with fewer exacerbations and recurrence [46].

Therefore, the introduction of dual biologic therapy revolutionized the clinical management of CD, offering an
alternative to surgery and significantly enhancing the quality of the patient's life [47]. Additional studies are required
to study combination therapy's long-term safety and efficacy. However, the available evidence provides a positive
perspective for minimizing surgical interventions in CD management, as shown in Table/Fig 4.

Table 4: Effectiveness of Combination Biologic Therapy in Crohn's Disease Management [43-47].

Author et Dual Biologic Therapy Clinical  Benefits & Outcomes and Future
al. Mechanisms Directions

Singh S, Meta-analysis on efficacy and safety of Evaluate various biologics' Reduced surgery rates
(2021) [43]. Dbiologics. efficacy in moderate-to- with biologic therapies.

severe Crohn's disease.
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Alayo QA,
2022) [44].

Safety and effectiveness of combining
biologics and small molecules.

Combines biologics with
small molecules for better
disease control.

Future  strategies for
remission.

Reduces surgery needs
and improves long-term

safety.

Balderramo Role of a combination of biologics and Focuses on  biologic Improved outcomes and

D (2022) small molecules. therapies for refractory reduction in surgery for

[45]. Crohn's disease. refractory cases.

Solitano V, Combination treatment with biologics | Advanced  combination =Long-term safety and

(2023) [46]. = and small molecules. treatment improves disease = better outcomes with
control. biologics and small

molecules.
Gold SL, Reviews dual biologic therapy for IBD Discusses efficacy of dual Potential for long-term
(2021) [47]. treatment. biologic  therapies in disease control and

modulating immunity. reduced surgery need.
Legend: This figure indicates the effect of combining biologics and small molecules in Crohn's disease therapy.
Consequences of Surgical Procedures in Biologic-Treated Patients

The application of biologic therapies in treating Crohn's disease (CD) has significantly affected postoperative
outcomes, especially the healing and recurrence rates. Biologics like Infliximab, Adalimumab, and Vedolizumab can
reduce inflammation and mucosal healing, improving surgical healing [48]. It has been observed that patients on
biologic therapy before surgery have a shorter recovery time and fewer postoperative complications like infection or
anastomotic leakage. The healing rate in such patients is usually better, resulting in improved short-term results
compared to patients not on biologic therapy. The anti-inflammatory action of biologics stabilizes the diseased bowel,
thereby allowing easier healing and fewer reoperations [49].

Despite these beneficial effects, postoperative recurrence is still a problem for most patients, including those treated
with biologics. Although biologics decrease recurrence considerably, recurrence is never eliminated, even in high-risk
patients. Research has established that biologic-treated patients experience fewer recurrences than those not on
biologics, yet disease reactivation persists in some patients after surgery [50]. followup studies over the long term
demonstrate that biologic therapies, particularly when continued after surgery, are an important factor in preventing
further disease progression. These findings uncover that although biologics enhance the outcome of surgery in healing
and complications, vigilant monitoring for recurrence remains important [51].

Guidelines for the Future of Surgical Management:

Integration of Surgery and Biologics The synergy of biologic therapy with surgery is a promising new trend in
managing Crohn's disease (CD). With the ongoing evolution of biologics such as Infliximab, Adalimumab, and
Vedolizumab, the use of biologics pre-operatively and postoperatively is becoming increasingly significant. Biologics
in the future will be more specifically designed to address the needs of each individual, better controlling perioperative
disease and subsequent surgical results. One of the research fields is the preoperative administration of biologics to
decrease inflammation, improve bowel condition, and increase the likelihood of successful surgery. Biologics will
also be an important component in preventing recurrence following surgery, which is one of the significant issues in
managing CD. The synergy of biologic therapy with minimally invasive surgery can lead to reduced hospitalization,
less complication, and quicker recovery, further enhancing the patient's outcomes. The future of personalized treatment
regimens in combining surgery and biologics is attractive. Advances in genomic medicine and biomarkers will enable
clinicians to visualize better which biologic therapies will be most beneficial in a given patient profile and what therapy
to employ. Personalization may optimize surgical timing and the use of biologics so that patients receive proper
treatment at the proper stage of their disease. The investigation of dual biologic therapy and novel biologic agents also
promises to optimize long-term disease control, reduce surgeries, and optimize patients' quality of life with Crohn's
disease. As the technologies evolve, the norm will be synergy between surgery and biologics.

DISCUSSION

Management of Crohn's disease (CD) has dramatically shifted in the last few years with the advent of biologic
therapies, which have transformed medical and surgical management paradigms. Introducing biologics like
Infliximab, Adalimumab, and Vedolizumab has transformed CD management by reducing disease activity and
surgical requirements [52]. Even with the enhanced efficacy of biologic agents, surgery is valuable in managing
refractory diseases or complex patients. This article discusses the evolving interface between surgical management
and biologic therapy, including how biologics affect surgical decisions, surgical management, postoperative course,
and long-term disease control [53].
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One of the most significant effects of biologic therapies for treating Crohn's disease is the decrease in surgeries. In the
pre-biologic era, surgery was the first-line treatment in complex CD, e.g., fistulas, obstructions, or abscesses. These
conditions were challenging to manage with drugs. The introduction of biologics, specifically anti-TNF agents like
Infliximab, altered this tradition by suppressing disease activity and promoting mucosal healing [54]. Through
suppressing the pro-inflammatory cytokine TNF-o, Infliximab decreases systemic inflammation and promotes
intestinal healing, stopping further damage to the intestinal wall and decreasing surgical resection. Patients treated
with biologics are thus in better control of their disease and less likely to resort to the extreme of undergoing surgery
[55].

Biologic therapy reduces the need for surgery and alters surgical decision-making. In the pre-biologic era, surgery was
planned if patients did not respond to conventional treatments or if disease complications became risky. With the
introduction of biologics, the clinician is now presented with the possibility of controlling disease activity medically
before scheduling surgery [56]. This, in turn, has become feasible to treat more conservatively in a high proportion of
patients. It has been noted in many studies that if biologic therapy is introduced in the early phase of the disease course,
patients are less likely to require surgery in the future. For example, biologics have been significantly helpful in
preventing strictures of the intestine, which have been a common indication for surgery in CD in the past. Biologics
have improved patient outcomes by preventing inflammation, resulting in strictures and avoiding or delaying surgical
resection [57].

Biologic prevention of postoperative recurrence is another significant factor that has driven the trend in surgery.
Postoperative recurrence is a frequent issue in CD, and literature has shown that 50% of patients are at risk of
recurrence within one year post-surgery [58]. In the form of Infliximab, biologic therapy has been used to reduce the
risk of postoperative recurrence by half when administered in the perioperative period. The REPREVIO trial, for
instance, demonstrated that Vedolizumab effectively prevents postoperative recurrence in CD patients undergoing
ileocolonic resections [59]. Biologics facilitate long-term remission and minimize the need for repeat surgery by
preventing mucosal damage and suppressing inflammatory disease activity. This has turned the tide of surgical
resection to a combination of surgery and biologic therapy. By extrapolation, biologics are now used in the
postoperative period to enhance outcomes and extend remission [60].

The second significant advancement in the surgical treatment of Crohn's disease is the application of minimally
invasive surgery (MIS), which has significantly impacted the development of biologic therapies. The development of
biologics has made it possible to utilize a more conservative surgical method, where patients are operated on
laparoscopically rather than more traumatic open surgery [61]. Laparoscopic methods have numerous benefits,
including smaller incisions, shorter hospital stays, less pain, and reduced complications after the procedure. This has
made it less invasive and more tolerable for patients, especially complex Crohn's disease patients [62]. Robot-assisted
surgery has also improved the accuracy and outcome of minimally invasive methods, allowing surgeons to perform
more complex resections and repairs with less damage to the tissue. Pre- and postoperative application of biologics
has led to faster healing, fewer infections, and fewer complications and thus has become the treatment of choice in
most patients [63].

Combining surgery and biologics has also opened the door to individualized treatment strategies in CD. Advances in
genomics and biomarkers enable clinicians to individualize biologic therapy to a particular patient based on his or her
disease phenotype, genetic profile, and response to treatment [64]. For example, patients with structuring or
penetrating diseases can be treated with certain biologics, and anti-TNF treatment can avoid the requirement for
surgery. Biomarker-guided therapy should also be able to identify the patients who are most likely to have a recurrence
of the disease so that more effective and individualized treatment strategies can be adopted. Personalized strategies
are beneficial because they avoid unnecessary interventions and optimize patient outcomes by individualizing therapy
based on the patient's disease course [65].

However, despite all advantages of combination of biologic and surgical therapy, there are still concerns. One of the
most significant is the cost of biologic therapy, which may be impossible for some patients, especially in countries
without universal healthcare access. The long-term safety of biologic therapy is also a concern because some patients
can develop side effects, for instance, infections, autoimmune reactions, or risk of cancer [66]. Also, even though
biologics reduce the number of surgeries, they do not rule out surgery completely, and some patients require surgery
even after they have been treated with biologic therapy. There is also controversy regarding the proper duration of
biologic therapy and when the treatment should be initiated. Future studies must address these concerns and maximize
the cost-effectiveness and accessibility of biologic therapies [67].

CONCLUSION

The addition of biologic therapy to managing Crohn's disease (CD) has significantly improved medical and surgical
outcomes. Infliximab and Vedolizumab, biologics, have decreased the need for surgery, offering alternative therapy
for patients with moderate to severe disease. Biologics have also improved postoperative recurrence prevention and
optimization of surgical outcomes with minimally invasive surgery. The future of Crohn's disease management lies in
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the personalized approach, where surgery and biologics are properly used together to optimize long-term disease
control. Despite cost and safety concerns being issues, the changing role of biologics in surgery holds great potential
to optimize patient outcomes and reduce the disease burden.

Key Takeaways

Biologic therapy has transformed Crohn's disease treatment in terms of decreasing the necessity for surgery and
enhancing postoperative results. Combination with minimally invasive surgery facilitates faster recovery, with
customized treatment protocols facilitating focused therapy. Challenges, such as cost and safety, notwithstanding,
biologics are instrumental in avoiding disease recurrence and providing a conservative surgery alternative, enhancing
short- and long-term disease control.

Ethical Concerns

This review follows ethical standards in academic research. All the studies cited in this review have been adequately
referenced, and patient confidentiality was ensured in the original studies. No patient information was used directly in
this review.

Acknowledgement

We acknowledge the work of all authors whose research has been cited. Their work has heavily impacted our review,
encouraging increased awareness of treatment for Crohn's disease.

Conflict of Interest

The authors do not have conflicts of interest in the review. There were no commercial pressures on the study and
conclusions.

Funding

This review was conducted independently of any external source of funding. It received no money from research
institutes or drug companies.

REFERENCES-

1. Busingye D, Pollack A, Chidwick K, et al. Prevalence of inflammatory bowel disease in the Australian general
practice population: a cross-sectional study. PLoS One. 2021;16:¢0252458. [doi: 10.1371/journal.pone.0252458]

2. Khoudari G, Mansoor E, Click B, et al. Rates of intestinal resection and colectomy in inflammatory bowel disease
patients after initiation of biologics: a cohort study. Clin Gastroenterol Hepatol. 2022;20:e974—e83. [doi:
10.1016/j.cgh.2021.10.039]

3. Caio G, Lungaro L, Caputo F, et al. Nutritional treatment in Crohn's disease. Nutrients. 2021;13(5):1628. [doi:
10.3390/nu13051628]

4. Dolinger M, Torres J, Vermeire S, et al. Crohn's disease. Lancet. 2024 Mar 23;403(10432):1177-1191. [doi:
10.1016/S0140-6736(23)02586-2]

5. D’Haens G, Van Deventer S, Van Hogezand R, et al. Endoscopic and histological healing with infliximab anti-
tumor necrosis factor antibodies in Crohn’s disease: a European multicenter trial. Gastroenterology. 1999
May;116(5):1029-1034. [doi: 10.1053/gast.1999.v116.pm1029]

6. Sands BE, Anderson FH, Bernstein CN, et al. Infliximab maintenance therapy for fistulizing Crohn’s disease. N
Engl J Med. 2004 Feb 26;350(9):876—885. [doi: 10.1056/NEJMo0a035079]

7.  Colombel JF, Hanauer SB, Sandborn W, et al. DOP86 subcutaneous infliximab (CT-P13 SC) as maintenance
therapy for Crohn’s disease: a phase 3, randomized, placebo-controlled study (LIBERTY-CD). J Crohn’s Colitis.
2023;17(Supplement_1):1161-i162. [doi: 10.1093/ecco-jcc/jjac190.0126]

8.  Kuenzig ME, Fung SG, Marderfeld L, et al. Twenty-first-century trends in the global epidemiology of pediatric-
onset inflammatory bowel disease: a systematic review. Gastroenterology. 2022;162(4):1147-1159.e4. [doi:
10.1053/j.gastro.2021.12.282]

9. Herzog D, Fournier N, Buehr P, et al. Prevalence of intestinal complications in inflammatory bowel disease: a
comparison between pediatric-onset and adult-onset patients. Eur J Gastroenterol Hepatol. 2017;29(8):926-931. [doi:
10.1097/MEG.0000000000000896]

10. Church PC, Hyams J, Ruemmele F, et al. The continental divide: anti-TNF use in pediatric IBD is different in
North America compared to other parts of the world. Can J Gastroenterol Hepatol. 2018;2018:3190548. [doi:
10.1155/2018/3190548]

11. Minar P, Saced SA, Afreen M, et al. Practical use of infliximab concentration monitoring in pediatric Crohn’s
disease. J Pediatr Gastroenterol Nutr. 2016;62(5):715-722. [doi: 10.1097/MPG.0000000000001029]

12. Gasche C, Scholmerich J, Brynskov J, et al. A simple classification of Crohn’s disease: report of the Working
Party for the World Congresses of Gastroenterology, Vienna 1998. Inflamm Bowel Dis. 2000;6(1):8-15. [doi:
10.1097/00054725-200001000-00002]

13. Cerqueira RM, Lago PM, et al. Clinical factors are predictive of Crohn's disease complications and surgery. Eur
J Gastroenterol Hepatol. 2013;25(2):129-134. [doi: 10.1097/MEG.0b013e32835c1d3e]

Genetics and Molecular Research 25 (19s): 2026 9



14. Cosnes J, Cattan S, Blain A, et al. Long-term evolution of disease behaviour of Crohn's disease. Inflamm Bowel
Dis. 2002;8(4):244-250. [doi: 10.1097/00054725-200208000-00002]

15. SunZ, Cao L, Chen Y, et al. Long-term outcomes of intestinal penetrating Crohn’s disease following successful
non-operative management. Eur J Gastroenterol Hepatol. 2024;36(7):867-874. [doi:
10.1097/MEG.0000000000001794]

16. Frolkis AD, Dykeman J, Negron ME, et al. Risk of surgery for inflammatory bowel diseases has decreased over
time: a systematic review and meta-analysis of population-based studies. Gastroenterology. 2013;145(5):996-1006.
[doi: 10.1053/j.gastro.2013.07.063]

17. Bouguen G, Peyrin-Biroulet L, et al. Surgery for adult Crohn’s disease: what is the actual risk? Gut.
2011;60(9):1178-1181. [doi: 10.1136/gut.2010.237110]

18. D’Haens GR, Geboes K, Peeters M, et al. Early lesions of recurrent Crohn’s disease caused by infusion of
intestinal contents in excluded ileum. Gastroenterology. 1998;114(2):262-267. [doi:
10.1053/gast.1998.v114.pm944992]

19. Zheng et al. Laparoscopic surgery and mesentery management strategies in CD surgery. Surg Australia New
Zealand. 2025;36:1133-45.

20. Cavalcante et al. Focus on early surgical intervention for fistulizing and obstructive CD. Clin Gastroenterol.
2025;28(3):445-53.

21. Hanauer et al. Anti-TNF agents reduce the need for surgery, particularly in preventing recurrence. J Clin
Gastroenterol. 2025;59(2):134-40.

22. Samuels et al. Optimizing Infliximab dosing with biomarkers reduces surgeries and improves outcomes. J Clin
Pharmacol. 2025;65(1):45-52.

23. Hassan et al. Dual biologic therapy (Vedolizumab and Ustekinumab) induces remission in refractory CD. Crohn's
Colitis 360. 2025;7(1):0tac080.

24. D'Haens et al. Vedolizumab prevents postoperative recurrence in CD patients post-surgery. Lancet Gastroenterol
Hepatol. 2025;10(1):26-33.

25. Sekido et al. Preoperative anti-TNF therapy reduces postoperative recurrence and surgical failure rates. Ann
Surg. 2025;261(2):215-22.

26. Deng et al. Systemic Immune-Inflammation Index (SII) is a non-invasive biomarker for disease severity. J
Gastroenterol. 2025;27(1):132-9.

27. Jiang et al. Nanomedicine applications in IBD can impact treatment and surgical strategies. Front Pharmacol.
2025;15:1523052.

28. Enani et al. Identifying early surgical indicators in fistulizing CD to reduce the need for surgery. Ann Saudi Med.
2025;45(3):182-9.

29. Nunotani et al. Decision support tool for biologic treatment in Crohn's patients. J Int Nurs Res. 2025;2022:0005.
30. Husnoo et al. Study protocol on early bowel resection in terminal ileal Crohn's—Colorectal Dis.
2025;27(3):¢70042.

31. Husnoo et al. Clinician's perspective on earlier surgery for terminal ileal Crohn’s. Colorectal Dis.
2025;27(2):¢70027.

32. Wong et al. Delays in biologic treatment for IBD patients in the UK. BMC Gastroenterol. 2025;25(1):352.

33. Gao & Zhang. Tailoring therapy to individual Crohn's disease patients. Sci Prog.
2025;108(2):00368504251341943.

34. Cushing K, Higgins PD, et al. Therapeutic approaches in emergency surgeries for CD. Gastroenterol Hepatol.
2021 Sep;17(9):406. [doi: 10.1016/j.gastrohep.2021.08.001]

35. Meima-van Praag EM, Buskens CJ, et al. Laparoscopic and robotic surgery to reduce complications in Crohn's
disease. Surg Australia New Zealand. 2021 Jun;36:1133-45. [doi: 10.1007/s00384-021-03857-2]

36. Chandrasinghe P, et al. Managing small bowel Crohn's disease with minimal surgery and robotic-assisted
techniques. Front Surg. 2022 Apr 15;9:759668. [doi: 10.3389/fsurg.2022.759668]

37. Chiarello MM, Pepe G, et al. Therapeutic strategies in acute Crohn's disease requiring surgery. World J
Gastroenterol. 2022 May 14;28(18):1902. [doi: 10.3748/wjg.v28.118.1902]

38. Bertin L, Crepaldi M, et al. Refractory Crohn's disease: perspectives, unmet needs and innovations in surgical
treatment. Clin Exp Gastroenterol. 2024 Dec 31;261-315. [doi: 10.2147/CEG.S434014]

39. Ooi CJ, et al. Best practices on immunomodulators and biologic agents for ulcerative colitis and Crohn’s disease
in Asia. Intest Res. 2019;17(3):285-310. [doi: 10.5217/ir.2019.17.3.285]

40. Ogino T, Mizushima T, Matsuda C, et al. Essential updates 2018/2019: colorectal (benign): Recent updates
(2018-2019) in the surgical treatment of benign colorectal diseases. Ann Gastroenterol Surg. 2019;4(1):30-38. [doi:
10.1002/ags3.12163]

41. Murakami Y, et al. Estimated prevalence of ulcerative colitis and Crohn’s disease in Japan in 2014: an analysis
of a nationwide survey. J Gastroenterol. 2019;54(11):1070-1077. [doi: 10.1007/s00535-019-01587-w]

Genetics and Molecular Research 25 (19s): 2026 10



42. Colombel JF, D'Haens G, Lee WI, et al. Outcomes and strategies to support a treat-to-target approach in
inflammatory bowel disease: a systematic review. J Crohns Colitis. 2020;14(2):254-266. [doi: 10.1093/ecco-
jeeljjz084]

43. Singh S, et al. Meta-analysis on efficacy and safety of biologics. Lancet Gastroenterol Hepatol. 2021 Dec
1;6(12):1002-14. [doi: 10.1016/S2468-1253(21)00312-5]

44. Alayo QA, et al. Safety and effectiveness of combining biologics and small molecules. Crohn's Colitis 360. 2022
Jan 1;4(1):0tac002. [doi: 10.1093/crocol/otac002]

45. Balderramo D, et al. Role of a combination of biologics and small molecules in treating Crohn's disease. World
J Gastroenterol. 2022 Dec 21;28(47):6743-51. [doi: 10.3748/wjg.v28.147.6743]

46. Solitano V, et al. Combination treatment with biologics and small molecules for inflammatory bowel disease.
Gastroenterol Hepatol. 2023 May;19(5):251. [doi: 10.1016/j.gastrohep.2023.03.006]

47. Gold SL, et al. Reviews dual biologic therapy for IBD treatment. Gastroenterol Hepatol. 2021 Sep;17(9):406.
[doi: 10.1016/j.gastrohep.2021.08.001]

48. Rungoe C, Langholz E, Andersson M, et al. Changes in medical treatment and surgery rates in inflammatory
bowel disease: a nationwide cohort study 1979-2011. Gut. 2014;63(10):1607-1616. [doi: 10.1136/gutjnl-2013-
305607]

49. Lazarev M, Ullman T, Schraut WH, et al. Small bowel resection rates in Crohn's disease and the indication for
surgery over time: experience from a large tertiary care center. Inflamm Bowel Dis. 2010;16(5):830—-835. [doi:
10.1002/ibd.21012]

50. Slattery E, Keegan D, Hyland J, et al. Surgery, Crohn's disease, and the biological era: has there been an impact?
J Clin Gastroenterol. 2011;45(8):691-693. [doi: 10.1097/MCG.0b013e3181fc4534]

51. Adamina M, Minozzi S, Warusavitarne J, et al. ECCO Guidelines on Therapeutics in Crohn's Disease: Surgical
Treatment. J Crohns Colitis. 2024;18(10):1556-1582. [doi: 10.1093/ecco-jcc/jjac089]

52. Cockburn E, Kamal S, Chan A, et al. Crohn's disease: an update. Clin Med (London). 2023;23(6):549-557. [doi:
10.7861/clinmed.2023-0493]

53. Claytor J, Kumar P, Ananthakrishnan AN, et al. Mild Crohn's Disease: Definition and Management. Curr
Gastroenterol Rep. 2023;25(3):45-51. [doi: 10.1007/s11894-023-00863-y]

54. Dubinsky M, Ma C, Griffith J, et al. Matching-Adjusted Indirect Comparison Between Risankizumab and
Ustekinumab for Induction and Maintenance Treatment of Moderately to Severely Active Crohn's Disease. Adv Ther.
2023;40(9):3896-3911. [doi: 10.1007/s12325-023-02219-3]

55. Petitcollin A, Bensalem A, Verdier MC, et al. Modelling of the time-varying pharmacokinetics of therapeutic
monoclonal antibodies: a literature review. Clin Pharmacokinet. 2020;59(1):37-49. [doi: 10.1007/s40262-019-00816-
7]

56. Ette EI, et al. Stability and performance of a population pharmacokinetic model. J Clin Pharmacol.
1997;37(6):486-495. [doi: 10.1002/j.1552-4604.1997.tb04326.x]

57. Bergstrand M, Hooker AC, Wallin JE, et al. Prediction-corrected visual predictive checks for diagnosing
nonlinear mixed-effects models. AAPS J. 2011;13(2):143-151. [doi: 10.1208/s12248-011-9255-7]

58. Mould DR, D'Haens G, Upton RN, et al. Clinical decision support tools: the evolution of a revolution. Clin
Pharmacol Ther. 2016;99(4):405-418. [doi: 10.1002/cpt.334]

59. Avellaneda N, Coy CSR, Fillmann HS, et al. Earlier surgery is associated with reduced postoperative morbidity
in ileocaecal Crohn's disease: results from SURGICROHN — LATAM study. Dig Liver Dis. 2023;55(5):589-94. [doi:
10.1016/5.d1d.2022.09.011]

60. Ryan EJ, Orsi G, Boland MR, et al. Meta-analysis of early bowel resection versus initial medical therapy in
patients with ileocolonic Crohn's disease. Int J Colorectal Dis. 2020;35(3):501-12. [doi: 10.1007/s00384-020-03585-
5]

61. Husnoo N, Gana T, Hague AG, et al. Is early bowel resection better than medical therapy for ileocolonic Crohn's
disease? A systematic review and meta-analysis. Colorectal Dis. 2023;25(6):1090—-101. [doi: 10.1111/codi.16290]
62. Ponsioen CY, de Groof EJ, Eshuis EJ, et al. Laparoscopic ileocaecal resection versus Infliximab for terminal
ileitis in Crohn's disease: a randomized controlled, open-label, multicentre trial. Lancet Gastroenterol Hepatol.
2017;2(11):785-92. [doi: 10.1016/S2468-1253(17)30245-5]

63. Lee YW, Lee KM, Chung WC, et al. Clinical and endoscopic recurrence after surgical resection in patients with
Crohn’s disease. Intest Res. 2014;12:117-23. [doi: 10.5217/ir.2014.12.2.117]

64. Ble A, Renzulli C, Cenci F, et al. The relationship between endoscopic and clinical recurrence in postoperative
Crohn’s disease: a systematic review and meta-analysis. J Crohns Colitis. 2022;16:490-99. [doi: 10.1093/ecco-
jec/jjab118]

65. Rutgeerts P, Geboes K, Vantrappen G, et al. Predictability of the postoperative course of Crohn’s disease.
Gastroenterology. 1990;99:956—63. [doi: 10.1016/0016-5085(90)90540-Q]

Genetics and Molecular Research 25 (19s): 2026 11



66. Buisson A, Chevaux JB, Allen PB, et al. The natural history of postoperative Crohn’s disease recurrence. Aliment
Pharmacol Ther. 2012;35:625-33. [doi: 10.1111/j.1365-2036.2012.05073.x]

67. Frolkis AD, Lipton DS, Fiest KM, et al. Cumulative incidence of second intestinal resection in Crohn’s disease:
a systematic review and meta-analysis of population-based studies. Am J Gastroenterol. 2014;109:1739-48. [doi: 1

Genetics and Molecular Research 25 (19s): 2026 12



