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INTRODUCTION

Unilateral cleft lip is one of the most common congenital cra-
niofacial deformities. Its incidence is highest in Asians (1/500), 
followed by Caucasians (1/1,000) and Africans (1/2,500) [1,2]. 
The reported incidence in Pakistan is 1.46 per 1,000 live births 
[3]. 

Since it is a complex deformity, numerous cleft cheiloplasty 
techniques have been devised, with no single technique univer-
sally recognized as optimal. Assessing postoperative outcomes 
is the most important aspect of improving surgical techniques 
by determining their advantages and disadvantages [4]. Evaluat-
ing the aesthetic outcomes of unilateral nasolabial repair is very 
challenging, due to the mandatory consideration of preopera-
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tive severity and the existence of multiple postoperative nasola-
bial anthropometric parameters [5]. 

Single-day surgery is becoming more common for an increas-
ing number of procedures in different surgical specialities be-
cause it has financial benefits, leads to fewer surgical site infec-
tions, expedites patients’ postoperative recovery in the home 
environment, and avoids the psychological effects of hospital-
ization [6]. Plastic surgery procedures, especially cleft lip and 
palate repair, have been no exception to this trend for single-day 
surgery to become more common [7]. 

The aim of the present study was to evaluate the preoperative 
severity and postoperative outcomes of single-day primary uni-
lateral cleft nasolabial repair, with the objective of shortening 
the patients’ hospital stay and decreasing their economic burden 
on the healthcare facility.

METHODS

After approval from the ethical committee, this descriptive cross-
sectional study was conducted from January 2011 to December 
2014. All patients who presented for primary unilateral cleft lip 
repair were initially included irrespective of their gender. Patients 
were then excluded if they were less than three months of age, 
displayed syndromic associations and co-morbidities, did not 
have competent parents or relatives, were psychologically unsta-
ble, or lived far from the hospital. After providing informed con-
sent regarding the study protocol, the patients were thoroughly 
assessed through a history and clinical examination by the two 
primary surgeons and the two anaesthesiologists. Preoperative-
ly, patients were restricted from consuming food or drink orally 
according to guidelines of the American Society of Anesthesiol-
ogists [8]. Clinical photographs were acquired preoperatively 

and up to six months postoperatively in order to evaluate the re-
sults. Preoperatively, patients were categorized on the basis of 
the severity of the cleft [9] as follows: (1) Mild: Incomplete 
cleft lip. (2) Moderate: Complete but not wide cleft lip, with 
some tissue contact between the lateral and medial lip segments 
at rest. (3) Severe: Complete and wide cleft lip, without tissue 
contact between the medial and lateral lip segments at rest.

Lip repair with primary rhinoplasty was performed under gen-
eral anaesthesia (Fig. 1). Postoperatively, patients were observed 
in the recovery room and their vitals were monitored. Patients 
were then discharged home after achieving full alertness and 
ambulation, reporting that they were not in pain, and starting al-
imentation. Patients were discharged under the supervision of 
at least one mentally and physically capable escort who could 
drive him/her home and supervise him/her for 24 hours with 
clear verbal and/or written instructions for contacting the surgi-
cal staff in case of pain, vomiting (refractory to the prescribed 
medications), bleeding, fever, infection, or other concerns. 

The postoperative results were subjectively graded as good, 
fair, and poor (Table 1) [9]. The data were evaluated and strati-
fied according to the severity of the cleft lip and the repair tech-
nique.

 Features Unsatisfactory Satisfactory Good

Symmetry of Cupid’s bow 0 1 2
Symmetry of the lateral lip 0 1 2
Symmetry of the nose 0 1 2
Symmetry of the free vermillion 0 1 2
Symmetry of the wet/dry vermillion 0 1 2

  Outcome score: good, 8–10; fair, 5–7; poor, 0–4.

Table 1. Outcome evaluation criteria [9]

Fig. 1. Surgical techniques of unilateral cleft lip repair

(A) Fisher’s anatomical subunit approximation technique. (B) Noordhoff’s technique. (C) Primary rhinoplasty with an inverted-U semi-open rhino-
plasty incision and Tajima suspension stitch.

A B C
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S everity of 
cleft lip

Surgical procedure
Total

Fisher's repair Mohler's repair Noordhoff's repair Rose Thompson's repair Millard repair

Mild 180 0 8 2 0 190 (44.9)
Moderate   55 0 7 0 1 63 (14.9)
Severe 141 1 25 0 3 170 (40.2)
Total, n (%) 376 (88.9) 1 (0.24) 40 (9.45) 2 (0.47) 4 (0.94) 423

Table 2. Cleft lip severity stratified versus the surgical procedure performed

Fig. 2. Mild left unilateral cleft lip repair

(A) Mild left unilateral cleft lip. (B) Four-week postoperative follow-up with good results. (C) Follow-up after six months.

A B C

Fig. 3. Severe left unilateral cleft lip repair

(A) Severe left unilateral cleft lip. (B) Left unilateral cheiloplasty using Noordhoff’s technique with good results (four-week postoperative follow-
up). (C) Fifteen-month postoperative follow-up.

A B C

RESULTS

A total of 423 primary unilateral cleft lip repairs were performed, 
including 265 (62.6%) in males and 158 (37.4%) in females. The 
patients ranged in age from three to 384 months (mean, 21.4 ±  
4.2 months). Mild, moderate, and severe primary unilateral cleft 
lip occurred in 190 (44.9%), 63 (14.9%), and 170 (40.2%) pa-
tients, respectively. Fisher’s anatomic subunit approximation 
technique was the most commonly performed procedure (per-

formed in 88.9% of cases), followed by Noordhoff ’s technique 
(Table 2). We determined that 380 patients (89.8%) had good 
outcomes, 42 (9.9%) had fair outcomes, and one (0.2%) had a 
poor outcome (Figs. 2–5). The symmetry of the nose was good 
in 57.4% of cases (n = 243), satisfactory in 38.3% of patients 
(n = 162), and unsatisfactory in 4.3% of cases (n = 18) (Table 3). 
Over the study period, a trend of overall improvement in post-
operative outcomes was observed, but we did not find it to be 
statistically significant (Table 4, Figs. 6, 7). The rate of complica-
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Year
Nasal symmetry

Total
Unsatisfactory Satisfactory Good

2011 6 (9.8) 27 (44.3) 28 (45.9)   61
2012 8 (6.4) 60 (48.0) 57 (45.6) 125
2013 2 (1.6) 51 (40.1) 74 (58.3) 127
2014 2 (1.8) 24 (21.8) 84 (76.4) 110
Total 18 162 243 423

  Values are presented as or number (%).

Table 3. Distribution of postoperative nasal symmetry 
outcomes over time

Fig. 4. Mild left unilateral cleft lip repair

(A) Preoperative image of left unilateral cleft lip. (B) Four-week postoperative image with good results. (C) Six-month follow-up.

A B C

Fig. 5. Severe left unilateral cleft lip repair

(A) Severe left unilateral cleft lip. (B) Four-weeks postoperative follow-up. (C) Six-month postoperative follow-up with good results. 

A B C

tions was 1.18% (n = 5) and no cases of mortality were observed. 
The most common complication was stitch sinus (0.71%), fol-
lowed by nasal hematoma (0.24%), and severe lower respiratory 
tract infection (0.24%).

Cleft severity and surgical outcomes
One patient with severe unilateral cleft lip had a poor outcome, 

while 88.1% of cases (n = 37) with a fair outcome belonged to 
the severe group (Table 5). The symmetry of Cupid’s bow was 
good in 86.1% of cases (n = 364), satisfactory in 13% of cases 
(n = 55), and unsatisfactory in 0.9% of cases (n = 4) (Table 6). 

Type of cleft lip repair and outcomes
Of the patients in the Fisher’s anatomic subunit approximation 

Outcome
Year

Total
2011 2012 2013 2014

Poor 1 (1.64) 0 0 0     1
Fair 5 (8.2) 15 (12) 17 (13.4) 5 (4.54)   42
Good 55 (90.2) 110 (88) 110 (86.61) 105 (95.5) 380
Total 61 125 127 110 423

Values are presented as or number (%).
P=0.062, calculated by the chi-square test <0.05= significant.

Table 4. Distribution of postoperative outcomes of primary 
unilateral cleft lip repair over time
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Table 7. Surgical procedure versus postoperative Cupid’s bow symmetry

Symmetry of  
   Cupid’s bow

Surgical procedure
TotalFisher’s  

repair
Mohler’s  

repair
Noordhoff’s 

repair
Rose Thompson’s 

repair
Millard  
repair

Unsatisfactory 4 0 0 0 0 4
Satisfactory 51 1 0 1 2 55
Good 321 0 40 1 2 364
Total 376 1 40 2 4 423

Table 6. Cleft lip severity versus postoperative Cupid’s bow 
symmetry

Postoperative  
  Cupid’s bow  
   symmetry

Severity of cleft lip
Total

Mild Moderate Severe

Unsatisfactory 0 0 4 4
Satisfactory 9 5 41 55
Good 181 58 125 364
Total 190 63 170 423

Table 5. Cleft lip severity versus postoperative outcomes

Postoperative  
  outcome

Severity of cleft lip
Total

Mild Moderate Severe

Poor 0 0 1 1
Fair 3 2 37 42
Good 187 61 132 380
Total 190 63 170 423

Distribution of unilateral cleft lip outcomes over time.

Fig. 6. Outcome improvement over the study period
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Improvements in the symmetry achieved by nasal deformity cor-
rections over the study period. 

Fig. 7. Nasal symmetry correction outcome
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technique group, 89.4% (n = 336) had good overall outcomes 
and 10.6% of patients (n = 40) had satisfactory outcomes, while 
good Cupid’s bow symmetry was found in 85.4% (n = 321), sat-
isfactory symmetry in 13.6% (n = 51), and unsatisfactory sym-
metry in 1.1% of cases (n= 4) (Table 7). All of the patients (100%) 
who were treated using Noordhoff ’s technique had good out-
comes and good Cupid’s bow symmetry. 

Nasal symmetry
Over the study period, an overall improvement in the achieve-
ment of good symmetry in cleft nasal deformities was observed 
(45.9%–76.4%) and the rate of unsatisfactory nasal symmetry 
decreased from 9.5% to 1.8% (Table 7, Fig. 7).

Cost-effectiveness of single-day lip repair surgery
The average hospital stay was 7.5 hours (range, 6–9 hours). The 
hospital cost was reduced by 19% (3,800 PKR) in comparison 
to the costs incurred by patients who were observed overnight. 
The readmission rate was 0.24% (n = 1) for severe lower respira-
tory tract infection.

DISCUSSION

Over time, measurements of surgical outcomes led to the cur-
rent sophisticated repair techniques for cleft lip deformities. In 
this study we assessed the outcomes of primary unilateral cleft 
lip repair performed at our centre. The mean age of presentation 
for primary unilateral cleft lip repair was 21.4 ± 4.2 months, with 
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a male-to-female ratio of 1.7:1. Abdurrazaq et al. [4] reported a 
similar delay in presentation and male-to-female ratio for unilat-
eral cleft lip repair. The delayed presentation for lip repair may 
have been due to a lack of awareness, a lack of access to health-
care, and financial constraints. 

At the time of presentation, the most common unilateral cleft 
lip types were mild (44.9%) and severe (40.2%), in contrast to 
Rajanikanth et al. [10], who reported that 75% of their cases 
were severe and only 25% were mild. Mortier et al. [11] report-
ed that 44.2% of the cases were severe and 48.8% were moder-
ate in their series. These difference may be explained by differ-
ences in the geographical distribution of these cases, the avail-
ability of nasoalveolar moulding, and the lack of a standardised 
scoring system.

The most commonly performed procedure for primary unilat-
eral cleft lip repair in our patients was Fisher’s anatomic subunit 
approximation technique, followed by Noordhoff ’s technique. 
Most of our patients had good postoperative results. Mortier et 
al. [11] reported good results in approximately 79.1% of cases 
and poor results in 4.6% of cases in whom Millard’s rotation ad-
vancement technique was used. Abdurrazaq et al. [4] reported 
their postoperative assessment of their cases as good, fair, and 
poor in 67.9%, 28.4%, and 3.7% of cases, respectively. They per-
formed the Tennison-Randall and Millard techniques in 42.4% 
and 31.5% of the cases, respectively. In another series, Ajmal et 
al. [12] reported that Fisher’s anatomic subunit technique led to 
good results in most of the population of their study. Among 
our patients, most of the fair and unsatisfactory results were 
found in patients with relatively severe cleft lip deformities. We 
observed improvement in the postoperative score for nasal sym-
metry over the study period due to refinements in the primary 
cleft rhinoplasty technique. In our experience, Noordhoff ’s tech-
nique showed better postoperative outcomes than Fisher’s ana-
tomic subunit approximation technique, but our results in this 
regard are inconclusive due to the limited number of patients in 
the former group. We observed a cost reduction of 19% for same-
day surgery in our series, compared to the reductions of 15%–
30% and 40% that have been reported for the USA and UK, re-
spectively [6].

Randomized controlled trials are recommended to reach se-
cure conclusions regarding these issues. In our experience, sin-
gle-day unilateral cleft lip surgery was cost-effective and did not 
increase the rate of complications. The major limitation of our 
study is that we were unable to analyse the long-term results of 
our patients.
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