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Objective: This study aimed to comparatively evaluate the impact of the surgical setting 
(emergency department vs. operating room) on postoperative complication rates in isolated 
Zone 2 flexor tendon injuries.

Methods: Seventy patients who presented with isolated Zone 2 flexor tendon injuries and 
underwent primary surgical repair between January 2023 and December 2023 were retro-
spectively reviewed. Patients were divided into two groups according to the surgical setting: 
emergency department (Group 1, n=35) and operating room (Group 2, n=35). All patients 
underwent repair using a modified Kessler core suture technique combined with an epitendi-
nous running suture, followed by rehabilitation with a modified Kleinert protocol. Patients 
were systematically evaluated over a 3-month postoperative period for tendon rupture, 
adhesion, flexion contracture, and infection.

Results: There was no statistically significant difference between the groups regarding de-
mographic characteristics (p>0.05). The tendon rupture rate in Group 1 (37.1%) was signif-
icantly higher compared to Group 2 (11.4%) (p<0.01). No statistically significant differences 
were observed between the groups regarding adhesion, flexion contracture, or infection 
rates (p>0.05). Additionally, no significant correlation was found between patient age and 
the development of complications.

Conclusion: The findings suggest that the surgical environment plays a critical role in post-
operative outcomes following isolated Zone 2 flexor tendon repairs. Tendon rupture risk 
is significantly higher when repairs are performed under emergency department conditions. 
Therefore, performing flexor tendon repairs under sterile conditions with appropriate sur-
gical equipment and experienced surgical teams in the operating room is strongly recom-
mended.

ABSTRACT

DOI: 10.14744/scie.2025.08831

South. Clin. Ist. Euras. 2025;36(2):196-200

Department of Plastic, 
Reconstructive, and Aesthetic 

Surgery, Kartal Dr. Lütfi Kırdar City 
Hospital, Istanbul, Türkiye

Submitted: 27.04.2025
Revised: 21.05.2025

Accepted: 27.05.2025

INTRODUCTION

The hand plays a central role in both professional and daily 
life activities. Therefore, flexor tendon injuries of the wrist 
and hand are commonly encountered, particularly in the 
young and active population, leading to significant func-
tional loss and a decrease in quality of life. These injuries, 
which restrict daily activities, also have important socioe-
conomic consequences, such as prolonged workforce loss. 
Flexor tendon injuries are complex traumatic pathologies 
that threaten hand function and require a multidisciplinary 
approach. Considering the functional anatomy of the hand, 
tendon biology, and postoperative healing processes, the 
surgical and rehabilitative management of these injuries 

presents numerous challenges.[1] Differential diagnosis 
must also account for tendon sheath injuries, pulley struc-
ture disruptions, and rarer blunt or avulsion-type injuries. 
Thus, early diagnosis, optimal timing of surgical repair, and 
the application of an appropriate rehabilitation protocol 
are critical to improving functional outcomes in flexor ten-
don injuries.[2,3]

Zone 2, as described by Verdan, refers to the region where 
the flexor digitorum superficialis (FDS) and flexor digito-
rum profundus (FDP) tendons run within a fibro-osseous 
tunnel surrounded by the A2 and A4 pulleys and largely 
dependent on the vincula system for nourishment.[3,4] This 
complex anatomical structure increases the risk for post-
operative complications such as adhesion formation, nu-
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tritional compromise, and mechanical friction, all of which 
can directly affect functional outcomes. Consequently, 
Zone 2 has historically been referred to as “no man’s land” 
and has long been a subject of controversy in surgical man-
agement.[5]

Advances in modern microsurgical techniques, multistrand 
core suture methods, and early mobilization protocols 
have significantly improved functional results following 
Zone 2 repairs.[1,6] Nevertheless, the impact of the surgi-
cal environment on postoperative complications remains 
insufficiently clarified. Factors such as limited sterilization 
capabilities, lack of appropriate surgical instruments, ab-
sence of microsurgical magnification, and time constraints 
during tendon repairs performed in the emergency room 
may pose risks that negatively influence tendon healing. 
Conversely, repairs conducted in the operating room ben-
efit from sterile techniques, adequate visualization, the use 
of microscopes, and experienced surgical teams, providing 
more optimal conditions for tendon repair. However, con-
trolled studies comparing the clinical outcomes based on 
the surgical setting, with patient groups properly matched, 
remain scarce.[7]

Based on these considerations, we hypothesized that ten-
don repairs performed in the emergency room are asso-
ciated with a higher rate of postoperative complications 
compared to those performed in the operating room.

MATERIALS AND METHODS

This retrospective study was conducted on patients who 
presented to the Emergency Department and the Plastic, 
Reconstructive, and Aesthetic Surgery Outpatient Clinic 
between January 2023 and December 2023 with isolated 
Zone 2 flexor tendon injuries and underwent primary sur-
gical repair. A total of 70 patients aged between 18 and 65 
years, without chronic systemic diseases and who com-
pleted a minimum of three months of postoperative fol-
low-up, were included in the study.

Patients were divided into two equal groups based on 
the surgical environment in which tendon repair was per-
formed. Group 1 consisted of 35 patients who underwent 
tendon repair under regional anesthesia in emergency de-
partment conditions. Group 2 included 35 patients who 
underwent elective tendon repair in the operating room, 
with surgeries performed within a mean interval of 3 to 
14 days following the injury. In all cases involved isolated 
FDP tendon lacerations. No concomitant injuries requir-
ing FDS, digital nerve or pulley repairs were observed. Pri-
mary tendon repair was performed using a combination of 
a core suture with the modified Kessler technique and a 
peripheral epitendinous suture. In Group 2, surgical mag-
nification with loupes or a microscope was used. Postop-
eratively, all patients began rehabilitation on postoperative 
day 3 using a standardized modified Kleinert protocol, su-
pervised by experienced physiotherapists. This timing was 
consistent across both groups and was strictly adhered to 
in order to minimize rehabilitation-related variability in 

outcomes. Patients were regularly followed for a three-
month period and evaluated for tendon rupture (defined 
as loss of active flexion with re-rupture), adhesion (signifi-
cant ROM limitation), flexion contracture (inability to fully 
extend the finger), and infection (local erythema, swelling, 
tenderness requiring antibiotics).

This study was approved by the Ethics Committee 
of Hospital (Decision No: 2024/010.99/11/22, Date: 
25.12.2024) and was conducted in accordance with the 
principles of the Declaration of Helsinki. Written informed 
consent was obtained from all participants.

Statistical Analysis
The normality of data distribution was assessed using the 
Shapiro-Wilk test. All statistical analyses were performed 
using IBM SPSS Statistics for Windows, Version 25.0 (IBM 
Corp., Armonk, NY, USA). Descriptive statistics were ex-
pressed as mean ± standard deviation (SD) for continuous 
variables and as frequency (n) and percentage (%) for cat-
egorical variables.

Comparisons between groups for continuous variables 
(e.g., age) were performed using the Student’s t-test. Cat-
egorical variables (e.g., gender, complication rates) were 
compared using Pearson’s chi-square test; Fisher’s exact 
test was applied when more than 20% of the expected 
frequencies were less than 5.

To explore the relationship between age and postopera-
tive complications, Spearman’s rank correlation coefficient 
was used due to the non-parametric nature of the data.

Although a formal power analysis was not conducted, the 
sample size was deemed adequate based on similar studies 
in the literature investigating postoperative complication 
rates in flexor tendon repairs. Additionally, wherever ap-
propriate, 95% confidence intervals (CI) and effect sizes 
(Cohen’s d or Cramér’s V) were calculated to provide ad-
ditional context to the statistical findings.

All statistical tests were two-tailed, and a p-value less than 
0.05 was considered statistically significant.

RESULTS

All 70 patients with isolated Zone 2 injuries were grouped 
based on surgical setting. No significant differences were 
found in age or gender distribution (p>0.05). Postoper-
ative tendon rupture occurred in 13 patients (37.1%) in 
Group 1 and 4 patients (11.4%) in Group 2 (p<0.01). Ad-
hesion occurred in two patients in each group (p=1.00). 
Flexion contracture occurred in 2 patients in Group 1 and 
3 patients in Group 2 (p=0.64). Infection was observed 
only in Group 1. Two cases of superficial wound infection 
occurred in Group 1, both managed successfully with oral 
antibiotics. No signs of deep infection or flexor tenosyn-
ovitis were observed, and no surgical intervention was re-
quired. These cases were not associated with any range of 
motion limitations or tendon complications and were not 
included among adhesion or rupture events (2 patients, 
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p=0.15). No correlation was found between age and com-
plication incidence (p>0.05). Postoperative complications 
by setting are summarized in Table 1. Patients demograph-
ics are summarized in Table 2. 

DISCUSSION

This study represents one of the few investigations exam-
ining the impact of the surgical environment on postoper-
ative complications in isolated Zone 2 flexor tendon in-
juries. The results indicate that tendon repairs performed 
under emergency department conditions, particularly, are 
associated with a higher risk of complications, with tendon 
rupture being notably more prevalent. This finding under-
scores the critical role of the surgical environment in influ-
encing the outcomes of tendon healing.[2]

Several factors contribute to the elevated complication 
rates observed in the emergency department setting. First, 
repairs conducted under regional anesthesia in emergency 
settings often fail to adequately prevent patient move-
ment, thereby distracting the surgeon and complicating 
the execution of a technically sound repair. Furthermore, 
low patient compliance can detrimentally affect suture 
stability and tissue integrity.[1] In addition, the limited ac-
cess to tissue and insufficient surgical instruments in the 
emergency department may impede optimal dissection, 
thus contributing to an increased risk of complications.[8] 
Specifically, the inability to achieve adequate visualization in 
anatomically constrained and critical regions such as Zone 
2 complicates proper alignment of tendon stumps and 

disrupts the preservation of epitenon integrity.[8] Impor-
tantly involvement of junior-level resident surgeons, who 
typically have less surgical experience, is more prevalent in 
emergency settings. This limited technical proficiency and 
inexperience can hinder adherence to micro-surgical prin-
ciples and result in a diminished quality of repair.[9] In con-
trast, the controlled operating room environment offers 
several advantages, including proper sterilization, the use 
of magnification systems or microscopes, and the pres-
ence of an experienced surgical team, all of which contrib-
ute to improved repair quality and reduced complication 
rates.[9]

While no significant differences were observed between 
the two groups in terms of adhesion, flexion contracture, 
and infection rates, the infections noted exclusively in the 
emergency group likely reflect disparities in sterilization 
protocols. The similarity in adhesion and contracture rates 
between the two groups may be attributed to the uniform 
rehabilitation protocol employed in both groups. 

Although a three-month follow-up period may seem rel-
atively short for the assessment of flexion contractures, 
previous clinical studies have demonstrated that most 
clinically relevant contractures tend to develop during the 
early postoperative period. For instance, in a prospective 
study by Farzad et al.,[10] four patients developed 5–10° 
flexion contractures within the first three months fol-
lowing Zone II flexor tendon repair, while 89% of cases 
achieved excellent or good functional outcomes accord-
ing to Strickland criteria. These findings suggest that the 
majority of functionally significant contractures become 

Table 1.	 Postoperative outcomes by surgical setting

Complications	 Group 1 (ED)	 Group 2 (OR)	 p value

Tendon rupture	 13 patient (37.1%)	 4 patient (11.4%)	 <0.01
Adhesion	 2 patient (5.7%)	 2 patient (5.7%)	 1.00
Flexion contracture	 2 patient (5.7%)	 3 patient (8.6%)	 0.64
Infection	 2 patient (5.7%)	 0 patient (0%)	 0.15

Note: p<0.05 is considered statistically significant. ED: Emergency department; OR: Operating room.

Table 2.	 Patient demographics

Variable	 Group 1 (ED)	 Group 2 (OR)	 p value

Age (mean ± SD)	 32.6±8.4	 34.1±9.2	 0.41
Gender (male/ female)	 25/10	 26/9	 0.79
Dominant hand injury (%)	 18 (51.4)	 20 (57.1)	 0.62
Injured finger	 Index: 10	 Index: 11	 -
	 Middle: 12	 Middle: 10
	 Ring: 8	 Ring: 9
	 Little: 5	 Little: 5	

Note: p<0.05 is considered statistically significant. ED: Emergency department; OR: Operating room.
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apparent within the initial 12 weeks.

Moreover, the lack of a statistically significant correlation 
between age and the four major complications suggests 
that age does not act as an independent risk factor. In-
stead, the development of complications appears to be 
predominantly influenced by the surgical environment and 
technical factors.[2]

These findings are consistent with previous literature. Dy 
et al.[2] examined reoperation rates following flexor ten-
don repairs and emphasized the pivotal role of the surgi-
cal environment in influencing repair outcomes. However, 
studies in this area remain sparse, and there is a need for 
further prospective and randomized trials to solidify these 
conclusions.

Limitations include the retrospective nature, small sample 
size, surgeon variability, and lack of objective functional 
scores. Still, homogenous groups, standardized technique, 
and consistent rehabilitation strengthen findings

Conclusion
Tendon repairs in emergency settings may carry a higher 
risk of rupture and infection. When feasible, repairs should 
be done in the operating room with appropriate magnifica-
tion, sterilization, and experienced surgeons. The findings 
of this study highlight the significant impact of the surgical 
environment on complication rates in the surgical manage-
ment of isolated Zone 2 flexor tendon injuries. Although 
adhesion, flexion contracture, and infection rates did not 
significantly differ between groups, the markedly higher 
rupture rate in emergency settings underscores the need 
for optimal surgical conditions.

Future prospective studies with larger cohorts and objec-
tive functional scoring are needed to confirm these find-
ings and guide surgical planning. Based on these findings, it 
is recommended that flexor tendon repairs—particularly 
those involving Zone 2—be performed under optimal sur-
gical conditions whenever possible, and that surgical set-
ting be considered a key factor in preoperative planning.
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Amaç: Bu çalışmanın amacı, izole Zone 2 fleksör tendon yaralanmalarında cerrahi onarımın gerçekleştirildiği ortamın (acil servis, ameliyat-
hane) postoperatif komplikasyon oranlarına etkisini karşılaştırmalı olarak değerlendirmektir.

Gereç ve Yöntem: Ocak 2023 ile Aralık 2023 tarihleri arasında izole Zone 2 fleksör tendon yaralanması nedeniyle başvuran ve primer 
cerrahi onarım uygulanan 70 hasta retrospektif olarak incelenmiştir. Hastalar, cerrahi onarımın gerçekleştirildiği ortama göre iki gruba ayrıl-
mıştır: acil servis (Grup 1, n=35) ve ameliyathane (Grup 2, n=35). Tüm hastalara modifiye Kessler tekniği ve epitendinöz sütür kombinasyonu 
ile onarım yapılmış ve modifiye Kleinert rehabilitasyon protokolü uygulanmıştır. Hastalar postoperatif 3 ay boyunca tendon rüptürü, adezyon, 
fleksiyon kontraktürü ve enfeksiyon açısından değerlendirilmiştir.

Bulgular: Demografik veriler açısından gruplar arasında anlamlı fark bulunmamıştır (p>0.05). Postoperatif komplikasyonlar açısından değer-
lendirildiğinde, Grup 1’de tendon rüptürü oranı (%37.1) Grup 2’ye (%11.4) kıyasla anlamlı derecede yüksek bulunmuştur (p<0.01). Adezyon, 
fleksiyon kontraktürü ve enfeksiyon oranları açısından gruplar arasında istatistiksel olarak anlamlı fark saptanmamıştır (p>0.05). Yaş ile 
komplikasyon gelişimi arasında da anlamlı bir ilişki bulunmamıştır.

Sonuç: Elde edilen veriler, izole Zone 2 fleksör tendon yaralanmalarında cerrahi onarımın gerçekleştirildiği ortamın postoperatif komplikas-
yonlar üzerinde önemli bir etkisi olduğunu göstermektedir. Özellikle acil servis koşullarında yapılan onarımlarda tendon rüptürü riski artmak-
tadır. Bu nedenle, fleksör tendon onarımlarının steril koşullarda, uygun cerrahi ekipman kullanılarak ve deneyimli ekip eşliğinde ameliyathane 
ortamında gerçekleştirilmesi önerilmektedir.

Anahtar Sözcükler: Cerrahi ortam; tendon onarımı; tendon rüptürü; zone 2 fleksör tendon yaralanması.

Acil Serviste ve Ameliyathanede Onarılan Zone 2 Fleksör Tendon Yaralarının 
Postoperatif Komplikasyonlar Açısından Karşılaştırılması

South. Clin. Ist. Euras.112


